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SECTION 700 -- STRUCTURES
SECTION 701 -- DRIVEN PILING
701.01 Description. Thiswork shdl consst of furnishing and driving foundation piles
of the type and dimensions designated including cutting off or building up foundation piles
when required. Piling shal conform to and be indaled a the location, tip eevation,
penetration, or bearing in accordance with 105.03.
MATERIALS

701.02 Materials. Materids shall be in accordance with the following:

Concrete for Prestressed Concrete PIles........ocoeeeevecresiccne, 707.04(c)
Epoxy Coating for PIHES ... 915.01(d)
Prestress Strand for Prestressed Concrete Riles........oceeeeenee. 910.01(8)7
ReINfOrCiNg STEA ......cc.ooeiieeee s 910.01
Stedd Encased Concrete PIES.......c.ooveeveeeeeeee e 915.01
SO H PIES.....ooie e 915.02
Structural CONCIELE.........coereeerieirerie e 702
Timber PIling, Treated ........ccoovveireeeeeeeee e 911.02(c)
Timber Piling, UNtreated............ccoeirineinineererese e 911.01(e)

Reinforcing sted within stedl shell piles and in the reinforced concrete pile encasement
shall not be epoxy coated.

Concrete in buildups used in prestressed concrete piles shall be class A. The minimum
flexural strength obtained from the standard test beam shall be 2960 kPa (430 psi) for buildups
without driving, and 3650 kPa (530 ps) for buildups with driving.

Powdered epoxy resin shal be used to coat the epoxy coated portion of the sted shell
encased concrete piles.

The Contractor may furnish and drive thicker walled stedl shells than specified.

701.03 Handling of Epoxy Coated Piles. Piles shdl be shipped usng dunnage and
padding shdl be used with chains or stedl bands.

Damage to epoxy coated piles shall be repaired in accordance with 915.01(d). Epoxy
coated piles will be rgected if the total area of repair to the coating exceeds two percent of the
total coated surface area.

CONSTRUCTION REQUIREMENTS
701.04 Equipment for Driving Piles.

(@) Approval of Pile Driving Equipment. All pile driving equipment furnished by
the Contractor shal bein working condition and subject to approva. All pile driving equipment
ghall be sized such that the piles can be driven with reasonable effort to the ordered lengths
without damage. The pile driving equipment shal not be used until approval is received in
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writing. The Contractor shall submit to the Geotechnica Engineer, Divison of Materids and
Tests, with a copy to the Engineer, acompleted File and Driving Equipment Data Form at least
15 cdendar days prior to driving piles. The form will be included in the Proposal book. Pile
driving equipment will be subject to satisfactory performance during production.

The Engineer will use the information provided by the Contractor to run the wave
equation analysis or the dternate method, from which the acceptance of the pile driving
equipment will be founded. Approva criteria of pile driving systems will consst of both the
required number of hammer blows per meter (foot) and the pile stresses at the required pile
capacity. The required number of hammer blows indicated by the wave equation at the ultimate
pile load shdl be less than 600 blows per meter (180 blows per foot) for the pile driving
equipment to be acceptable.

1. Wave Equation Analysis Method. For the pile driving equipment to be
acceptable, the driving stresses predicted by the wave equation analysis shall not exceed the
vaues where pile damage impends. These limiting values may be caculated asfollows.

a The maximum dlowable compressive and tendle stress for sted piles=
0.9Fy.

b. The maximum alowable compressive siress for prestressed concrete
piles = 0.85f; - effective prestress.

c. The maximum alowable tensle dress, MPa (ps), for prestressed
concrete piles = 0.25 Vf.+ effective prestress, where f.!' is expressed in
MPa (3/1.+ effective prestress, wheref. is expressed in ps).

d. The effective prestress may be obtained from the approved shop
drawings.

The Contractor will be notified of the acceptance of the proposed pile driving system
within 15 caendar days of the receipt of the Pile and Driving Equipment Data Form. If the
wave equation analysis shows that either pile damage or inability to reasonably drive a pile with
respect to dlowable blow counts will result from the proposed equipment, the Contractor shall
modify or replace the proposed equipment until subsequent wave equation anayses indicate the
piles can be reasonably driven to the desired ultimate capacity, without damage. The Engineer
will notify the Contractor of the acceptance of the revised driving system within seven calendar
days of receipt of arevised dataform.

No variation in the pile driving system will be permitted without written approval, with
the exception of increasing concrete pile cushion thickness to control driving stresses. Changes
in the driving system will only be considered after the Contractor has submitted the necessary
information for a revised wave equation andyss. The Contractor will be notified of the
acceptance of the pile driving system changes within three work days of the receipt of the
requested change.

2. Alternate Method. If the dternate method is used, the energy of the pile

driving equipment shal be rated by the manufacturer a or above the appropriate minimum
manufacturer's rated hammer energy for the corresponding ultimate pile capacity as shown in
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the table below. The ultimate pile capacity as shown on the plans is equa to the design load
timesthe factor of safety.

ALTERNATE METHOD
MINIMUM PILE HAMMER REQUIREMENTS

Minimum Manufacturer's Rated

Ultimate Pile Capecity, Hammer Energy,
Kilonewtons (Kips) Joules (Foot-pounds)
450 and under (100 and under) 9830 (7,250)
451 to 800 (101 to 180) 12 200 (9,000)
801 to 1330 (181 to 300) 20 340 (15,000)

1 331 and over (301 and over) wave equation required

The Contractor shal use the approved system and no variations in the driving system
will be permitted without the Engineer's gpprova. All changes in the pile driving system will
only be consdered after the Contractor has submitted a new File and Driving Equipment Data
Form. The Contractor will be notified of the acceptance of the proposed change in driving
equipment within three work days of receipt of the data form. If the Engineer determines the
Contractor's hammer is not functioning properly and is unable to drive the pile to the required
depth, the hammer shdl be removed from service.

(b) Pile Hammers. Concrete piles of 500 mm (20 in.) diameter or width and larger
ghal be driven by means of ar, steam, diesd, or hydraulic hammers, unless otherwise
goproved. Sted piles shdl be driven with arr, seam, diesd, or hydraulic hammers. Gravity
hammers shall only be used if specifically permitted in the contract or approved in writing.

1. Gravity Hammers. When gravity hammers are permitted, the ram shdll
have a mass (weight) of between 1360 and 1590 kg (3,000 and 3,500 Ibs). The height of drop
ghall not exceed 4.5 m (15 ft). The mass (weight) of gravity hammers shal not be less than the
combined mass (weight) of the drive head and pile. All gravity hammers shdl be equipped with
hammer guides to ensure concentric impact on the drive head.

2. Steam and Air Hammers. The plant and equipment furnished for steam
and ar hammers shal have sufficient capacity to maintain, under working conditions, the
volume and pressure specified by the manufacturer of the hammer. The plant and equipment
shdl be equipped with accurate chamber pressure gauges which are accessible to the Engineer.
When wave equation analysis is not used for pre-approval, the weight of the striking parts of
ar and steam hammers shdl not be less than one third the weight of the drive head and pile
being driven. The striking parts shall not weigh less than 1250 kg (2,750 1bs).

3. Diesel Hammers. Open-end or single acting diesd hammers shdl be
equipped with a device such as rings on the ram, a scale, or a jump stick, extending above the
ram cylinder, to permit the Engineer to visualy determine hammer stroke at al times during
pile driving operations. The Contractor shal provide the Engineer a chart from the hammer
manufacturer equating stroke, blows per minute, and potential energy for the open-end diesdl
hammer. Closed-end double acting diesd hammers shdl be equipped with a bounce chamber
pressure gauge, in working order, mounted near ground level so asto be read by the Engineer.
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The Contractor shal provide the Engineer a chart equating bounce chamber pressure
to either equivaent energy or stroke for the closed-end diesd hammer to be used. This
cdibration to actud hammer performance shdl be performed within 90 days before the
beginning of the work.

4. Pile Driving Aids. File driving ads such as jets, followers, and prebored
holes shdl not be used unless specified. If specified, pile driving aids shdl be used for ingdling
production piles only after the pile tip elevation for safe support of the pile load is established
by means of load testing or test piles conventiondly driven. The Contractor shal perform dl
extraload tests or extrawork required to drive test piles as determined by the Engineer.

(c) Pile Driving Appurtenance.

1. Hammer Cushion. All impact pile driving equipment, except gravity
hammers, shdl be equipped with a suitable thickness of hammer cushion materid to prevent
damage to the hammer or pile and to ensure uniform driving behavior. Hammer cushions shall
be made of durable, manufactured materids, provided in accordance with the hammer
manufacturer's guiddines. All wood, wire rope, and asbestos hammer cushions will not be
permitted. A striker plate as recommended by the hammer manufacturer shal be placed on the
hammer cushion to ensure uniform compression of the cushion materid. The condition of the
hammer cushion shdl be checked with the Engineer a the beginning of pile driving and after
each 100 h of piledriving. A hammer cushion whose thickness has been reduced to less than 75
percent of the origina thickness shdl be replaced.

2. Pile Drive Head. Files driven with impact hammers shal have an adequate
drive head to digtribute the hammer blow to the pile head, be axidly aigned with the hammer
and the pile, be guided by the leads, and not be free-swinging. The drive head shdl fit around
the pile head and prevent transfer of torsona forces during driving while maintaining proper
aignment of hammer and pile.

For sted and timber piling, the pile heads shdl be cut squarely.

A drive head as recommended by the manufacturer shal be provided to hold the axis of
the pile in line with the axis of the hammer. The pile head shdl be plane and perpendicular to
the longitudinal axis of the pile to prevent eccentric impacts from the drive head.

3. Pile Cushion. The heads of concrete piles shall be protected with a pile
cushion made of plywood. The minimum plywood thickness placed on the pile head prior to
driving shdl not be lessthan 100 mm (4 in.). A new pile cushion shdl be provided for each pile.
The pile cushion shdl be replaced if, during the driving of the pile, the cushion is ether
compressed more than one-haf the origind thickness or begins to burn. The pile cushion
dimensions shdl equal or exceed the cross sectiona area of the pile top, and shdl be sized to fit
the dimensions of the pile cap.

4. Leads. Piles shal be supported in line and position with leads while being
driven. Rile driver leads shdl be constructed in a manner that affords freedom of movement of
the hammer while maintaining dignment of the hammer and the pile to ensure concentric
impact for each blow. Leads may be either fixed or swinging type. Swinging leads, when used,
shall be fitted with a pile gate a the bottom of the leads. The leads shal be adequately
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embedded in the ground, or the pile shall be congtrained in astructurd frame such as atemplate
to maintain aignmen.

5. Followers. Followers shdl only be used when approved in writing by the
Engineer. If a follower is permitted, the first pile in each bent and every tenth pile driven
thereafter shal be driven full length without a follower, to verify that adequate pile length is
being ataned to develop the desired pile capacity. The follower and pile shal be held and
maintained in equal and proper dignment during driving. The follower shdl be of such materid
and dimensions to permit the piles to be driven to the length determined necessary from the
driving of the full length piles. The find position and dignment of the first two piles ingtaled
with followers in each substructure unit shal not exceed more than 75 mm (3 in.) from the
locations shown on the plans before additiond piles are ingtaled.

6. Jets. Jetting will not be permitted for concrete piles unless otherwise
specified. The Contractor shdl determine the number of jets and the volume and pressure of
water a the jet nozzles necessary to fregly erode the material adjacent to the pile without
affecting the laterd stability of the fina in-place pile. The Contractor shall be responsible for all
damage to the Ste caused by improper jetting operations. If jetting is specified, the jetting plant
shdl have sufficient capacity to permit ingtdlation to the required eevation, location, and
aignment in accordance with 701.09(b). Unless otherwise directed, externd jet pipes shdl be
removed when the pile tip is 3.0 m (10 ft) above the prescribed tip eevation, depending on soil
conditions. The pile shall then be driven to the required bearing capacity with an impact
hammer. The Contractor shdl control, treat if necessary, and dispose of dl jet water in
accordance with 108.03

Upon completion of driving a jetted pile, dl voids around the pile shall be filled with B
borrow and saturated with water.

701.05 Test Piles. Test piles shdl be driven when shown on the plans at the locations
and to the lengths specified or as directed by the Engineer. Unless otherwise directed, test piles
shall be driven at such locations to permit their use in the finished structure. Test piles shall not
be driven outsde of permanent pile locations and be pulled and redriven as production piles.
Test piles specified to be used as permanent pilesin a structure shdl have sufficient length to be
cut off a the plan grade for top of pile. The length of test piles shdl be greater than the
estimated length of production pilesin order to provide for variation in soil conditions. Precast
concrete and treated timber test piles shal be a minimum of 3.0 m (10 ft) longer than the
estimated length of piling shown on the plans. Sted piles shall be provided such that additiona
3.0 m (10 ft) of driving will not require an additional splice.

The driving equipment used for driving test piles shall be identica to that proposed for
use on the production piling and shall be subject to gpproval. The Contractor shal excavate the
ground at each test pile to the eevation of the bottom of the footing before the pile is driven,
unless shown on the plans or otherwise directed.

Test piles sndl be driven to the required pile capacity or as directed. Each test pile shall
be restruck after a 24 to 72 h waiting period to assess the effects of setup and relaxation unless
otherwise gpproved. The hammer shdl be warmed up before driving begins by applying at least
20 blows to another fixed object. If the test pile does attain the specified capacity upon
restriking, the blow count attained during initid driving shall be used to establish the adequacy
of production piles. If the specified capacity is not attained on restriking, the Contractor shall
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redrive the test pile till it achieves the required capacity and repesat the restrike procedure. Test
piles driven full length without attaining the required capacity shal be spliced and driven until
the required bearing is obtained. Splices for test piles shal be in accordance with 701.11.

A record of driving of test piles which includes the number of hammer blows per 0.3 m
(1 ft) for the entire driven length, the as-driven length, cutoff elevation, penetration, and al
other pertinent information will be kept by the Engineer. The test pile shdl be redriven when it
has been determined from a load test that the test pile does not have adequate capacity. If a
redrive is necessary, the Engineer will record the number of hammer blows per 25 mm (1 in.)
of pile movement for the first 0.3 m (1 ft) of redrive.

701.06 Driven Pile Capacity. The Engineer will use the following methods in
determining driven pile capacity as shown in the Contract Information book.

(a) Wave Equation Analysis Program, or WEAP. The pile capacity will be
determined based on the pile capacity versus blow count relationship obtained from the wave
equation andyss. Piles shal be driven with the approved driving equipment to the length
necessary to obtain the required blow count. Jetting or other methods to facilitate pile
penetration shall not be used unless specified or gpproved in writing after a revised driving
resstance is established from the wave equation andyss. Adequate pile penetration shall be
conddered to be obtained when the specified wave equation resstance criteria is achieved
within 1.5 m (5 ft) of the estimated tip eevation, when provided, based on ordered length. Riles
not achieving the specified resstance within these limits, or those requiring a minimum tip
elevation, shal be driven to capacities determined by the Engineer.

(b) Dynamic Formula. The ultimate pile capacity will be determined by means of
dynamic formula. Piles shdl be driven to the length necessary to obtain the ultimate pile
capacity which is equd to the factor of safety times the design load. The ultimate pile capacity,
as shown on the plans, can be cdculated from the formula as follows:

Metric. Ru=7vE (log 10N) - 550
English: Ru = 0.5[1.75VE (log 10N) - 100]
where Ru = The ultimate pile capacity in kilonewtons (tons)

E = The manufacturer's rated energy in joules (foot pounds) at the ram stroke
observed in the field and not reduced for efficiency

log 10N = Logarithm to the base 10 of the quantity 10 multiplied by N, where
N isthe number of hammer blows per 25 mm (1in.) at fina penetration.

(c) Dynamic Pile Load Test. Dynamic measurements will be used to evauate
hammer and driving system performance, pile driving stresses, pile structurd integrity, and pile
bearing capacity. Dynamic monitoring will be conducted by the pile driving analyss, or PDA,
consultant in accordance with ASTM D 4945. The PDA consultant will be acquired by the
Department. The Contractor may require gpproximately one hour per pile to ingal the
dynamic monitoring equipment. The number of piles to be monitored may be increased if o
directed.
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For piles to be dynamicaly monitored, the Contractor shdl predrill the required
instrument attachment holes prior to placing the pile in the leads. The Contractor shdl furnish
the equipment, materials, and labor necessary for drilling holes in each pile and mounting the
instruments near the head of the pile with bolts through the drilled holes. Each pile to be tested
shall be instrumented with force and acceleration transducers provided by the PDA consultant,
ingtalled by the Contractor, before striking.

The Contractor shal provide access to the pile for attaching instruments after the pileis
placed in the leads.

Upon determination by the Engineer that valid data have been secured, the PDA
consultant, with the assstance of the Contractor, shal remove the instrumentation from the
piles.

The Contractor shal furnish dectric power for the dynamic test equipment. The power
supply at the outlet shall be 10 A, 115V, 55-60 cycles, AC only. If afield generator is used as
the power source, it shall be equipped with functioning meters for monitoring voltage and

frequency leves.

The Contractor shal drive the test pile to the depth a which the dynamic test
equipment indicates that the ultimate pile capacity shown on the plans has been achieved,
unless otherwise directed. The Contractor shal drive test piles to the minimum tip elevation
and a depth that satisfies the required bearing. The stress in the piles will be monitored during
driving with the dynamic testing equipment to ensure that the values developed do not exceed
the values shown in 701.04(a). The Contractor may reduce the driving energy transmitted to
the pile by using additional cushions or reducing the energy output of the hammer in order to
maintain stresses below the vaues shown in 701.04(q). If non-axia driving is indicated by the
dynamic test equipment measurements, the Contractor shal immediately redign the hammer
System.

The Contractor shall wait a minimum of 24 h, or up to 72 h, depending on the soil
conditions, and after the instruments are reattached, restrike the test pile. It is estimated that the
Contractor will require approximately 1 h to resttach the instruments. The hammer shal be
warmed up before restriking begins by applying at least 20 blows to another pile or other fixed
object. The maximum amount of penetration required during redrive shall be 150 mm (6in.) or
the totad number of hammer blows shdl be 50, whichever occurs first. After restriking, the
Engineer will either accept the tip elevation or specify additiond pile penetration and testing.

(d) Static Load Test. The test pile capacity shdl be verified by performing actud
loading tests of designated piles in the structure in accordance with ASTM D 1143, Quick
Load Test Method, with loads applied by hydraulic jack. Such tests shall consst of the
incremental gpplication and remova of dtatic pressure exerted on the pile through approved
rigging, together with suitable apparatus for accurately determining the superimposed weight
of pressure and pile settlement under each increment of load. The safe dlowable load will be
determined from the settlement versus load curve generated by the incrementa loading in
accordance with 701.06(d)1.

The top eevation of dl test piles shall be determined immediately after driving and
again just before load testing to check for heave. A pile which heaves more than 6 mm (/4 in.)
shall be redriven, or jacked, to the origina eevation prior to testing. A minimum 36 h waiting
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period shal be observed between the driving of aload test pile and the commencement of the
load testing unless otherwise specified or authorized.

The Contractor shall provide complete protection at al times for the pile, supports, and
reference beam from wind, direct sunlight, frost action, or other disturbances. The Contractor
shdl maintain an air temperature in the immediate vicinity of the test pile and reference beam of
not lessthan 10 °C (50 °F) and shdl provide adequate lighting for the duration of the test.

No production piles shdl be driven until completion of the static pile load test unless
approved by the Engineer.

1. Load Test Procedure. The Contractor shal furnish and construct a suitable
reaction frame or load platform to provide a load on the pile having a capacity of 8900 kN
(1000 T) or 300 percent of the design load, whichever isless. A minimum of five calendar days
prior to construction of the reaction frame or load platform, the Contractor shall submit, for
review and gpproval, plans for the reaction frame or load platform. The reaction frame shall be
designed by a professond engineer. The primary method of determining the applied load shall
be from a cdibrated load cdll. Incrementa loads of 10 percent of the design load shdl be placed
on the pile a 2 1/2 minute intervals until continuous jacking is required to maintain the
incremental |oad or the capacity of the load frameis reached.

The Contractor shdl furnish the hydraulic pump, load cdll, sphericd bearing plate, and
two reference beams. Each reference beam shdl be aW or M section, of minimum length of 6
m (20 ft), and amass (weight) of 7.5 to 30 kg/m (5 to 20 Ib/ft) unless otherwise approved. The
Engineer will conduct the gtatic load test and will provide the gauges to measure movement of
the test pile. The Contractor shall assst in performing the static load test by operating the
pump, reading the gauges, etc. The Contractor shdl furnish and install telltale rods encased in a
lubricated pipe in thetest pile prior to the tatic load test.

If the ultimate capacity of a pile from the load settlement curve does not equal or
exceed the ultimate pile capacity shown on the plans, the Contractor shal redrive the pile to an
adequate bearing capacity. The increase in bearing capacity shall be determined by the PDA.
The pile shall be load tested again after the appropriate waiting period. Load tests shdl be
repesated as many times as necessary until the pile carries the required load.

2. Hydraulic Jacks and Load Gages. Hydraulic jacks and gages shdl be used
for the superimposed load. The jacks, gages, and hydraulic pumps shdl be calibrated with each
other within the last Sx months by an independent Iaboratory. All cdibration checks shdl be
within 5 percent of the gpplied load. When a jack, gage, and hydraulic pump are calibrated,
they shdl be used as a unit. Changing one of the three components shall require a recdibration.
Gages shal be of the gze that provides ease of reading: gpproximately 110 mm (4 1/2 in.)
diameter with gradations for 8.9 kN (2 T) or less for loads under 890 kN (100 T), and
gradations of 44.5kN (5T) or lessfor loads over 890 kN (100 T).

3. General Requirements. On completion of the load testing, a test pile or
anchor pile which is not a part of the finished structure shal be removed or cut off at least 0.3
m (1 ft) below ether the bottom of footing or the finished ground eevation if not located
within the footing area.
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701.07 Piling Length. The estimated length of piles shown on the plans and in the
Schedule of Pay Items are for bidding purposes only. The Contractor shal provide the lengths
of such piles necessary to obtain the bearing and penetration required as determined from
results obtained in driving representative test piles or other pertinent data. There will be
expected variations in fina tip eevations due to differences in driving resstance. The find tip
elevation of each pile will be determined during the driving operation. When minimum tip
elevations are specified, the Contractor shdl drive pilesto a depth that satisfies this requirement
in addition to required bearing. The Contractor shal furnish the proposed pile length for usein
each bent of a structure before driving the piles. There shdl not be more than two splices
exposed to view in each length of piling after driving is completed. The Contractor shall aso
furnish satisfactory evidence as to the identification, such as heat numbers for sted piles, of al
portions of a built-up pile.

The limits of the epoxy coated stedl shell portion of the pile, and the limits of the
reinforced concrete shal be as shown on the plans.

701.08 Required Bearing Capacity. Piles shdl be driven to the penetration necessary
to obtain the required ultimate pile capacity, which shadl be the factor of safety times design
load, as shown on the plans. A blow count/ultimate pile capacity relationship will be
determined based on the driving of representative, test piles.

Jetting or other methods shall not be used to facilitate pile penetration unless shown on
the plans. The ultimate pile capacity of jetted piles shal be based on impact driving blow count
after the jet pipes have been removed. Jetted piles not ataining the required ultimate pile
capecity a the ordered length shall be spliced and driven with an impact hammer until the
required ultimate pile capacity is achieved in accordance with the driving criteriain 701.06.

The required ultimate capacity of piles driven with followers will only be consdered
acceptable when the piles with followers attain the same tip devation as the full length piles
driven without followers, instaled in accordance with 701.04(c)5.

701.09 Preparation and Driving. The heads of dl piles shdl be plane and
perpendicular to the longitudinal axis of the pile before the drive head is attached. The heads of
al concrete piles shdl be protected with a pile cushion as described in 701.04(c)3.

Approva of a pile hammer reldive to driving stress damage will not relieve the
Contractor of respongbility for piles damaged due to misdignment of the leads, falure of
hammer cushion or cushion materid, falure of splices, mafunctioning of the pile hammer,
improper construction methods, etc. Piles damaged for such reasons will be rgjected and shall
be replaced if the Engineer determines that the damage impairs the strength of the pile.

(a) Pilot Holes. Augering, wet-rotary drilling, or other methods of boring pilot
holes shall be used only when specified or approved. The procedures shal be carried out so as
not to impair the carrying capacity of the piles aready in place or the safety of existing adjacent
structures. Prebored holes shdl not be of asize smdler than the diameter or diagona of the pile
cross section. If subsurface obstructions, such as boulders or rock layers are encountered, the
hole diameter may be increased to the least dimension which is adequate for pile installation.
The use of spuds or a short strong driven member which is removed to make a hole for
inserting apile, will not be permitted in lieu of preboring.
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If new embankment through which H-piles are to be driven is 6.0 m (20 feet) or more
in height, holes to receive the piles shall be prebored.

Before driving piles for the end bents, holes to receive the piling shdl be prebored
through the embankment eevation to the origina ground. After the piles have been driven, the
space between the pile and the prebored hole shdl be backfilled with B borrow as directed. If
the embankment in the area of the end bents is to be constructed of sand, grave, or other
permegble materid in which a prebored hole would not remain open, the piling shdl be driven
before the embankment is constructed.

After a pile is driven, the voids around the pile shdl be filled with B borrow. Water
shall be added to the hole to saturate the final placement of B borrow.

Except for end bearing piles, preboring shall be stopped at least 1.5 m (5 ft) above the
pile tip elevation determined from the ordered length. The pile shdl be driven with an impact
hammer to the specified blow count. Where piles are to be end-bearing on rock or hardpan,
preboring may be carried to the surface of the rock or hardpan. The piles shall then be driven
with an impact hammer to ensure proper seating.

If the Engineer determines that pre-excavation has disturbed the load bearing capacities
of previoudy ingalled piles, those piles that have been disturbed shdl be restored by means of
redriving or other approved remedia measures. Redriving or other remedia measures shdl be
ingtituted after the preboring operations in the area have been completed.

Holes may be required to be cored into rock to accommodate pile placement. The
approach grade shal be completed before coring is begun. Holes of the diameter shown on the
plans shall then be cored through the embankment into solid rock to the elevations shown on
the plans or as otherwise directed. The piles shdl be driven to approximate refusd at the
bottoms of the cored holes. Approximate refusal will be considered as 600 blows per meter
(180 blows per foot). The holes in cored rock shall then be filled with concrete. Holes through
embankment shal befilled with B borrow as described above.

(b) Location and Alignment Tolerance. Piles shal not be spaced closer than 760
mm (30 in.) center to center. A maximum deviation of 38 mm (1 1/2in.) in any direction from
exact pogtion will be permissible in pile trestle bents and pile bents. A maximum deviation of
150 mm (6 in.) in any direction will be permitted for a foundation pile in footings for piers or
abutments. The tendency of concrete or sted piles to twist or rotate shall be prevented and
corrected. Piles to be swaybraced shadl be digned as necessary so that the swaybracing may be
properly welded to the piles. After dl pilesin abent are digned, the bent cap shal be placed on
the piles.

If the location or aignment tolerances are exceeded, the extent of overloading shal be
investigated. If the Engineer determines that corrective measures are necessary, such corrective
measures shal be designed and congtructed. Proposed corrective measures shal be subject to
approval.

(c) Heaved Piles. Levd readings for checking on pile heave after driving shall be
made at the start of pile driving operations and shal continue until the Engineer determines that
such checking is no longer required. Leve readings shal be taken immediately after the pile has
been driven and again after piles within aradius of 4.5 m (15 ft.) have been driven. If pile heave
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of 6 mm (/4 in.) is observed, accurate level readings referenced to afixed datum shal be taken
on dl pilesimmediatdy after ingtdlation and periodically thereafter as adjacent piles are driven
to determine the pile heave range. All piles which have been heaved more than 6 mm (1/4 in.)
shall be redriven to the required resstance or penetration. Concrete shal not be placed in pile
casngs until pile driving has progressed beyond a radius of 4.5 m (15 ft) from the pile to be
concreted. If pile heave is detected for pipe or shdl piles which have been filled with concrete,
the piles shall be redriven to original position. The previoudy approved hammer-pile cushion
system shdl be used.

(d) Installation Sequence. The order of placing individud pilesin pile groups shdl
be starting from the center of the group and proceeding outward in both directions, unless an
dternate ingtdlation sequence is approved.

(e) Inspection. The Engineer shdl be given 24 h notice before the driving of each
pile, test or production. No pile shal be driven except in the presence of the Engineer.

Prior to placing concrete in cagt-in-place pipe or shell concrete pilesin driven shells, the
Contractor shdl supply a suitable light for the inspection of each shdl throughout its entire
length.

(f) Pouring Concrete. After all water and other foreign substances have been
removed from the shells and the final approva given, the reinforcing sted, if specified, shall be
placed, and the shells shall be filled with class A concrete in the presence of the Engineer.
Concrete shdl be deposited into pile shells in a stream with a cross-sectiond area that is no
more than approximately 50% of the area of the pile shell to prevent air pockets from forming.
Concrete shdl be vibrated in the upper 7.5 m to 9.0 m (25 to 30 ft) of the piles. Epoxy coated
piles shal be protected during riprap placement. All damaged epoxy coating shal be repaired in
accordance with 915.01(d).

701.10 Unsatisfactory Piles. The method used in driving piles shdl not subject the
piles to excessive or undue abuse which produces crushing and spalling of concrete, injurious
gplitting, splintering, brooming of the wood, or deformation of the sted. Misdigned piles shall
not be forced into proper postion. All piles damaged during driving by reason of internd
defects, or by improper driving, or driven out of its proper location, or driven below the
designated cutoff elevation shall be corrected as directed.

Piles which have been bent, or otherwise damaged, during ingtdlation shdl be
consdered unsatisfactory unless the bearing capacity is proven by load tests performed by the
Contractor. If such testsindicate inadequate capacity, corrective measures as determined by the
Engineer shdl be taken such as use of bent piles at reduced capacity, ingalation of additional
piles, strengthening of bent piles, or replacement of bent piles.

A concrete pile will be consdered defectiveif avisble crack, or cracks, appears around
the entire periphery of the pile, or if adefect is observed, as determined by the Enginesr.

701.11 Splicing Piles. Full length piles should be placed in leads when practicd,
however, when splicing is necessary, the following methods shal be used.

(a) Precast Prestressed Concrete Piles. Splicing of prestressed concrete piles shdl
be subject to approva.
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(b) Steel Piles and Steel Shells for Cast-in-Place Concrete Piles. Splicing of
these piles shdl be made as shown on the plans. Welded connections for splices shdl be used.
All work shdl be done with gpproved methods, and materids, and by qudified welders in
accordance with 803.07()).

701.12 Steel H Pile Tips. Sted H pile tips shdl be cast-in-one-piece sted In
accordance with ASTM A 27 Grade 450-240 (ASTM A 27 Grade 65-35). The tips shdl have
aufficient flange and continuous web vertical back-ups to ensure proper dignment and fitting to
the pile. They shdl provide full bearing for the piles. The soil or rock bearing surfaces of the
tips shall be doped downward toward the web with a minimum of 15 degrees, but not to
exceed 30 degrees to the horizontal under the flanges. The doped surfaces of the points shal
terminate so0 as to form a flat surface which does not exceed one fourth of the flange width.
The surfaces may have individua or continuous cutting teeth. The minimum weight of the pile
tips shdl be in accordance with the schedule asfollows:

PILETIPSIZE MIN. WEIGHT OF TIP,
kg (Ib)

HP 254 (HP 10) 10 (22)

HP 305 (HP 12) 13 (28)

HP 356 (HP 14) 21 (46)

The welds for the attachment of a pile tip shdl be partid penetration single bevel
groove welds placed full flange width along the outside of each pile flange.

Either the pile tip or the outsde of each flange of the pile shdl be beveled 45 degrees.
The depth of the bevel shdl be a minimum of 10 mm (3/8 in.) for HP 250 x 62 and HP 310 x
79 (HP 10 x 42 and HP 12 x 53) piles; and a minimum of 11 mm (7/16 in.) for HP 330 x 109,
HP 360 x 108, and HP 360 x 132 (HP 13 x 73, HP 14 x 73, and HP 14 x 89) piles. The width
of weld at the outsde face of the pile flange shdl be the same as the beveled depth. EGOXX
welding rods shal be used. All welds shall be madein the flat position.

The ends of the piles shdl be prepared and welded to the pile tips in accordance with
the manufacturer's recommendations.

Sted H piletips furnished shall be covered by atype C certification in accordance with
916. The Engineer will randomly sdlect one pile tip of each sze to verify the minimum weight
requirement, prior to use.

701.13 Cut-Off Lengths. The tops of dl permanent piles and pile casings shall be cut
off at the eevation shown on the plans. All cut-off lengths shall become the property of the
Contractor and shal be removed from the project Site.

701.14 Method of Measurement. Piles, epoxy coated piles, and cored holes in rock
will be measured by the meter (linear foot) completein place. Timber piles will be measured by
the meter (linear foot) furnished and by the meter (linear foot) driven. Test pile, dynamic pile
load test, Stetic pile load test, test pile restriking, and pile tip will be measured per each.
Encasement, class A concrete filling, reinforcing steel, and epoxy coating will not be measured
for payment.
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701.15 Basis of Payment. The accepted quantities of stedl shell encased concrete
piles, epoxy coated sted shell encased reinforced concrete piles, sted H piles, epoxy coated
stedl H piles, reinforced concrete encased sted H piles and cored holes in rock will be paid for
a the contract unit price per meter (linear foot) for the thickness and diameter, or sze
gpecified, complete in place. The accepted quantities of furnished timber pileswill be paid for at
the contract unit price per meter (linear foot). The accepted quantities of driven timber piles
will be paid for at the contract unit price per meter (linear foot). Test piles;, dynamic pile load
test; static pile load test; test pile, restrike; and pile tip will be paid for at the contract unit price
per each for the pile Sze or designation specified.

(@) Timber Piles Furnished. Timber foundation piles, including piles used as test
piles, but not including test piles driven outside the limits of the structure, will be paid for at the
contract unit price per meter (linear foot) for pile, timber, furnished, for the length of accepted
piles actualy placed in the leads, except asfollows.

For al timber piles delivered to the site of the work on written orders and accepted but
not used because of unforeseen foundation conditions or a change in plans, payment will be
made at 50 percent of the contract unit price for timber piles furnished. Such piling shdl remain
the property of the Contractor, and shall be removed from the project ste before the
completion of the work.

(b) Timber Piles Driven. Timber piles driven, complete in place and accepted,
including test piles, will be paid for at the contract unit price per meter (linear foot) for pile,
timber, driven. Payment will be made only for actud number of meters (linear feet) of piling |eft
in place.

(c) Epoxy Coated Piles. Epoxy coated piles may be furnished and driven a lengths
greater than those shown on the plans. Additional lengths of such epoxy coated piles left in
place and accepted will be paid for as stedl shell encased piles or stedl H piles.

(d) Prestressed Concrete Piles. Prestressed concrete piles may not be substituted
for epoxy coated sted shell encased reinforced concrete piles. The Contractor will be permitted
to substitute prestressed concrete pilesif they are shown on the plans. Such substitution will be
permitted as follows: 250 mm or 300 mm (10 in. or 12 in.) square, or 300 mm or 350 mm (12
in. or 14 in.) octagona prestressed concrete pilesin lieu of 300 mm or 350 mm (12 in. or 14
in.) sted shell encased piles, and 250 mm (10 in.) square or 300 mm (12 in.) octagond
prestressed concrete pilesin lieu of timber piles. This work will be paid for at the contract unit
price per meter (liner foot) for steel shell encased piles, treated timber piles furnished, or treated
timber piles driven, asthe case may be.

Payment will be made under:

Pay Item Pay Unit Symbol

Metric Pay Item Metric Pay Unit Symbol

(English Pay Item) (English Pay Unit Symbol)

Cored Holein Rock, 1] 0 TSR m
diameter

(Cored Hole in Rock, ] TSP LFT)
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diameter
DynamiC PIE LOal TES ...t EACH
Pile, Concrete, Sted Shell Encased,

L ————————————————— m (LFT)
ghell thickness  diameter
Pile, Reinforced Concrete, Steel Shell Encased,
Epoxy Coated, o rrreeeeeee——— m (LFT)
ghell thickness  diameter
Pile, Steel H, Epoxy Coated, HP X s m (LFT)
gze
Pile, Sted H, HP X e m (LFT)
gze
Pile, Sted H, Reinforced Concrete Encased,
HP K e —————————————— ettt neee m (LFT)
gze
Pile, TIMDEr, DIVEN ...t m (LFT)
File, TImber, FUNISNEd ... m (LFT)
Pile, Timber, Treated, DIVEN.........coooiiiree e m (LFT)
Pile, Timber, Treated, FUrNISNEd.........ccooiiiieeeeeee e m (LFT)
RileTip, o eeeeeeeeeeseeseeseesseseeseeseeseeseessessessessesseseessesseneensens EACH
pilesze type
SaticPileLoad TeS, e EACH
pilesze
TE P, e EACH
pilesze
Tet Pile, RENKE, s EACH
pilesze

The codts of furnishing, driving, and placing piles, and dl necessary incidentds shall be
included in the cost of thiswork.

The costs of cut off piling; piling which is not driven in accordance with these
gpecifications; piling which was not ordered or is not acceptable; broken, split, or misplaced
piles, piles driven with tops lower than the cutoff eevation; and al labor, equipment, and
necessary incidentals shal be included in the cost of the pile, timber, driven. Such costs shal
not include the cost of furnishing the piles.

The cogts of the following items shdl be included in the cost of sted shell encased piles
or ged H piles.

(& amounts cut off;

(b) broken, bent, damaged, or misplaced shells or piles,

(c) concretefilling;

(d) corrective location or dignment measures;

(e) epoxy coating;

(f) furnishing or splicing steel encased piles,

(9) modifying or replacing pile driving equipment;

(h) redriving piles which have heaved more than 6 mm (1/4in.);
() reinforcing sted;

() repairing epoxy coating;
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(k) replacing epoxy coated piling;
() shelsof pileswhich are not acceptable or damaged during driving.
(m) shells of piles which were not driven in accordance with these specifications,
(n) splicing of jetted Sites,
700 (o) sted H piles,

No payment will be made for shells or piles delivered to the project ste but not used
due to unforeseen foundation conditions or a revison in the plans. Such shells or piles shall
remain the property of the Contractor and shall be removed from the project ste before
completion of the work. No additiona payment will be made if the Contractor elects to furnish
and drive thicker waled pile shells than specified.

The costs of spudding or jetting of concrete piles to obtain the desired penetration shall
be included in the cost of concrete piling.

710

The cost of reaction piles used in the static load test shall be included in the cost of the
datic load test. The reaction piles will not be paid for as production piles, even when used as a
production pile.

The costs of reinforcing sted which extends beyond the limits of the epoxy coating as
shown on the plans and of repair to damaged epoxy coating shal be included in the cost of the
epoxy coated steel shell encased reinforced concrete pile.

SECTION 702 -- STRUCTURAL CONCRETE

702.01 Description. Thiswork shdl consst of furnishing and placing portland cement
concrete for structures and incidental construction in accordance with these specifications and
in reasonably close conformance with the lines, grades, and dimensions as shown on the plans
or asdirected.

702.02 Classes of Concrete. The following classes of concrete shal be used where
specified:

10
Class of Concrete A B C
Cement content in kilograms
of cement per cubic meter
(pounds per cubic yard) of
concrete 335 279 391
(564) (470) (658)
Maximum water/cement ratio in
kilogram (pounds) of water per
20 kilogram (pound) of cement 0.532 0.620 0.443

Unless specified otherwise, the concrete used shdl be cdass A. When class A is
gpecified, class C may be used as a substitution. When class B is specified, class A or classC
may be used as a subgtitution.

702.03 Materials. Materids shall be in accordance with the following:
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CATINGS. ...t 910.05
Cast 110N SO PIPE...eeeeeeer e 908.10
Coarse Aggregate
For exposed concrete, Class AP or Class A,
SZENO. 8. 904.02
For non-exposed concrete, Class A or B,

SZENO. 8. 904.02
CUNNG MEENTES........coeeieeree e 912.01
Curing-Seding Materials........ccccovvererinerene e 912.02
Fabric for Waterproofing ........ccoeeeveeerennieneresesecse s 913.16
Fine Aggregate SZeNO. 23........oooieerereereese e 904.01
FIV ANt 901.02
Geotextilefor Use With Underdrain ...........cccceeveveieeiececiceenen, 913.19
Ground Granulated Blast Furnace Slag.........ccocveveeenenercneccnnen. 901.03
Permanent Metal FOrmS..........cccoveveeiicicececeeeeeeee e 910.03
Portland Cement ..o s 901.01(b)
e Drain PIPe ..ot 910.07
Utility ASphalt, UA-L......cooeeeieeeneeese e 901.01(d)
WWELES ...ttt 913.01

Grout materid for fidd drilled holes shal be ether a high-strength, non-shrink,
non-metalic, cementations grout in accordance with U.S. Army Corps of Engineers
Specification CRD-C 621 or an approved 100 percent solids chemica anchor system.

702.04 Shipping and Storage. The cement shdl be well protected from rain and
moisture. All cement damaged by moisture or which fails to meet the specified requirements
shdl be rgected and removed from the work. Cement stored for a period longer than 60 days
shdl be retested before being used on the work. Cement of different brands, types, or from
different mills shal be stored separately.

CONSTRUCTION REQUIREMENTS

702.05 Proportioning. The proportion of ingredients of each batch shall be within the
following limits, and shall be approved.

The relative yield of the concrete shdl be determined in accordance with 501.03(a)4.
The concrete when produced shdl provide a relative yidd of 1.00 + 0.02. When the relative
yidd is outside the tolerances, adjustments to the batch weights shal be made. The minimum
amount of cement shal be used for the desired class of concrete. The cement content shal not
be increased more than 36 kg/me® (60 Ib/cu yd). The reative yidd of the concrete shdl be
maintained as stated above. If portland pozzolan cement, type IP, or ar-entrained portland
pozzolan cement, type IP-A, are to be used in the structural concrete, the cement content shall
be increased by a multiplier of 1.06 times the minimum amount of cement required or the
desired increased cement content for the specified class of concrete (i.e, 1.06 x 335 = 355
kilograms per cubic meter (1.06 x 564 = 598 Ib/cu yd) for class A concrete).

Hy ash from an gpproved source may be used as a partial replacement for portland
cement. The substitution of fly ash for portland cement will not be permitted in conjunction
with the use of blended portland cement types, IP, IPA, IS, and ISA nor ground granulated
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blast furnace dag. Mix designswill be based on using a maximum 20 percent cement reduction
with aminimum 1.25 to 1 ash-to-cement replacement ratio by weight.

Ground granulated blast furnace dag from an gpproved source may be used as a partia
replacement for portland cement. The substitution of ground granulated blast furnace dag for
portland cement will not be permitted in conjunction with the use of blended portland cement
types, IP, IPA, IS, and ISA, nor fly ash. Mix designs will be based on usng a maximum 30%
cement substitution with a 1:1 dag-to-cement ratio, by weight.

Portland pozzolan cement, type IP, fly ash, and ground granulated blast furnace dag
used as a pozzolan may only be used in concrete bridge decks between April 1 and October 15
of the same caendar year.

Fine aggregate shal be no less than 35 percent nor more than 45 percent of the tota
weight of aggregates used, except the limit may be increased to 50 percent when dag coarse
aggregate is used. The aggregates shdl be proportioned to use the maximum amount of coarse
aggregate which produces aworkable mix.

When fly ash or ground granulated blast furnace dag is used, an acceptable concrete
mix design shdl be submitted. Fly ash or ground granulated blast furnace dag and dl other
materia sources proposed for portland cement concrete mix designs shdl be furnished at least
15 days prior to the initiation of work. Prior to usg, it shal be demonstrated by trid batch that
the concrete mix design will produce concrete complying with al requirements. A concrete mix
design will not be consdered approved until this trid batch demongration is successfully
completed, including flexurd strength data. The required 3,800 kPa (550 pg) flexura strength
shall be obtained at an age consstent with the contract work schedule, but not to exceed 28

days.

Once amix design has demongtrated for the contract that the concrete mix design with
a specific fly ash source or a specific ground granulated blast furnace dag source produces a
concrete which is in accordance with the mix desgn requirements, further tria batch
demondtration will be at the Engineer's discretion for this contract and subsequent contracts.

All concrete shdl have an ar content of 6.5 percent + 1.5 percent by volume. Air
content shal be determined in accordance with 501.03(b). When fly ash is used, the firgt
concrete truck on the contract will be tested by the Department for complete compliance with
plastic concrete requirements for ar content, dump, and yield. If not in complete compliance,
the concrete will be rgected and no further concrete with fly ash in it will be consdered on the
contract until it is demonstrated by an additiona tria batch that the concrete mix design, or
modification thereof, complies. All demongtration testing shal be conducted by the Contractor.
During the placement of concrete containing fly ash, the air content of the concrete shal be
determined to be at least equd to the testing requirements set out in the Department's Manua
for Frequency of Sampling and Testing and Basis For Use of Materids. Additiond testing may
be required, as conditions warrant. All such air content testing of the concrete shdl be
performed by a certified technician. A certified technician must have successfully completed a
concrete course offered by the Department's Divison of Human Resources, the Nationd
Ready Mix Concrete Association, the American Concrete Ingtitute, or approved equdl.

Portland cement concrete with fly ash or ground granulated blast furnace dag which
does not consistently comply with Department concrete requirements due to the presence of
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the fly ash or ground granulated blast furnace dag will be grounds for reection of its further
use. In the event of such argection of further use, dl unsatisfactory work shal be corrected
with no additiona payment and the contract shall be completed using portland cement without
fly ash.

Powdered admixtures shdl be measured by weight and paste or liquid admixtures by
weight or volume, and dl shal be within 3 percent of the amount required. When admixtures
are used in smdl quantities in proportion to the cement, as is the case for ar-entraning
admixtures, mechanical dispensing equipment shal be provided.

Class C concrete shdl contain either a water-reducing admixture or a water-reducing
retarding admixture. The type used shdl not be changed during any individua contiguous pour.
The type admixture to be used will be sdected based on the expected concrete or air
temperature. When either temperature is expected to be 18 °C (65 °F) or above, a
water-reducing retarding admixture shal be used. A water-reducing admixture shall be used
when both temperatures are expected to be below 18 °C (65 °F) unless retardation is required
due to the structure design or the proposed pour sequence such as the requirements for floor
dab pours set out in 704.04. Air-entraining cements will not be permitted in class C concrete.

The manufecturer's data, which relates recommended addition rates to ambient
temperatures, shal be furnished. The proposed addition rates and adjustments to the rates, as
conditions require, will be approved using this data and the anticipated temperature. The
addition rate shal not be reduced below the minimum rate recommended by the manufacturer,
regardless of the concrete or air temperature. The air entraining admixture and water-reducing
retarding admixture shall be added to the batch separately. The method and equipment for
adding water-reducing retarding admixture will be approved.

If the contract requires stay-in-place metd forms for the bridge deck or if the
Contractor eects to use such forms, the bridge deck concrete shal incorporate class AP coarse
aggregate instead of classA.

702.06 Batching. Unless otherwise permitted, the minimum batch shall be 1.5 m® (2 cu
yd). Measuring and batching of materids shal be done a a batching plant. Different kinds or
sources of coarse aggregate or different brands of cement shdl not be used in any one unit of
the structure except in an emergency and then only by written permission.

(a) Portland Cement. Either sacked or bulk cement may be used. No fraction of a
sack of cement shdl be used in a batch of concrete unless the cement is weighed. All bulk
cement shal be weighed on an gpproved weighing device. The bulk cement weighing hopper
shdl be sedled and vented to preclude dusting during operation. The discharge chute shdl not
be suspended from the weighing hopper and shal be so arranged that cement does not lodge in
it nor lesk from it. Accuracy of batching shall be + one percent of the required weight.

If fly ash is used as a pozzolan in portland cement concrete, the cement and fly ash shdl
be weighed and discharged separately when a manual operation is utilized. When an automatic
batching plant is utilized, the fly ash may be weighed into the cement weigh hopper in one
cumulative operation with the portland cement aways being weighed in first.

(b) Water. Water may be measured either by volume or by weight. The accuracy
of measuring the water shal be within 1 one percent of the required amount.
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(c) Aggregates. The batch plant dte, layout, equipment, and provisons for
trangporting materia shal be such as to assure a continuous supply of reasonably uniform
materia to the work. Aggregate stockpiles shall be located in areas sufficiently well drained to
prevent the dirt underneath from becoming softened and pumping into the aggregate to a level
from which the aggregate is to be removed and used in the work. Stockpiles shall be built in
layers not to exceed 1.8 m (6 ft) in depth. Upper layers shal be prevented from spilling over the
sdes of the layers below.

The removal of aggregates from stockpiles shdl be done in such a manner that
segregation will not occur. Aggregate which has become mixed with dirt shal not be used in
the work.

Washed aggregates shdl drain for at least 12 hours prior to use. An increase in the
drainage time may be required, as directed, a any time when the moisture becomes
non-uniform in aggregates from any source. Aggregates from different sources shdl not be
stockpiled together without written approval.

Batching shdl be conducted so as to obtain the weights of materias required within a
tolerance of + 2 percent.

(d) Bins and Scales. The batching plant shdl include bins, weighing hoppers, and
scaes for the fine aggregate and for each Size of coarse aggregate. If cement is used in bulk, a
bin, hopper, and scae for cement shall be included. If fly ash is used, the separation of cement
and fly ash bins will be as approved. Bins with adequate separate compartments for fine
aggregate and for each sSize of coarse aggregate shdl be provided in the batching plant.

Means of control shall be provided so that as the quantity required in the weighing
hopper is approached the material may be added dowly and shut off with precison. A port or
other opening for removing an overload from the hopper shall be provided. A port for sampling
cement shall be provided and may be either the overload port or a separate port located at any
point from the bottom of the storage bin to the weigh hopper. The sampling port shdl be
located and constructed so as to provide a representative sample of the cement being used.
Weighing hoppers shdl be constructed so as to diminate accumulation of tare materials and to
dischargefully.

For applied loads of 4450 N (1,000 Ib) and greater on the cement scae and applied
loads of 17,800 N (4,000 Ib) and greater on the aggregate scale, the scales shdl be accurate to
0.5 percent. For applied loads of less than 4450 N (1,000 Ib) and 17.800 N (4,000 Ib) for the
cement and aggregate scales, respectively, the scales shal be accurate to 2.0 percent or one
graduation, whichever islarger. Poises shdl be designed to be locked in any position to prevent
unauthorized change of position. Scales will be ingpected as often as necessary to ensure their
continued accuracy. No less than ten 23 kg (50 Ib) weights shdl be provided at dl times for
testing of scales.

Batching plants may be equipped with approved automatic weighing devices to
proportion aggregates and bulk cement.

(e) Batching. When batches are hauled to the mixer, bulk cement shdl be
transported either in waterproof compartments or between the fine and coarse aggregates.
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When cement is placed in contact with the aggregates, batches may be rgected unless mixed
within 1 1/2 hours of such contact. Sacked cement may be transported on top of the

aggregates.

Batches shdl be ddivered to the mixer separate and intact. Each batch shal be dumped
cleanly into the mixer without loss and, when more than one batch is carried on the truck,
without spillage of material from one batch compartment into another.

702.07 Mixing. Concrete may be mixed at the Site of construction, at a central point,
or whally or in part in truck mixers. Retempering concrete by adding water or by other means
will not be permitted after initial set. When concrete is delivered in trangt mixers, additiona
water may be added occasiondly to increase the dump, if permitted, and additional mixing shall
be performed as directed and al operations completed within the time limits in accordance with
702.09(c). The amount of water added shall be determined accurately and noted on the batch
ticket. Such addition of water will not be permitted as a continuing operation. The total of dl
water included in the mix shal not exceed the maximum in accordance with 702.02. Concrete
that is not within the specified dump limits at time of placement shall not be used. Except as
required in 702.05 for class C concrete, a water reducing admixture, type A, or a water
reducing and retarding admixture, type D, may be used in the concrete. Chemica admixtures
type B, type C., and type E will be permitted only with prior written permission.

702.08 Mixing at Site of Work. For concrete to be acceptable, not more than one
hour shdl dapse from the time mixing water has entered the mixer until the mixed batch is
deposited into the forms.

The concrete shall be mixed in an approved batch mixer which has a rated capacity of
not less than 85 kg (188 Ib) except for pours of 15.3 m® (20 cu yd) or less, or where otherwise
specificdly permitted, a 42.5 kg (94 |b) minimum capacity mixer may be used. Mixers shdl
ensure a uniform distribution of ingredients throughout the mass. No mixer shal be operated

beyond its factory rated capacity.

The concrete shal be mixed no less than 60 seconds &fter al ingredients, including
water, arein the mixer.

During the period of mixing the drum shdl rotate at the speed for which it was
designed, which shall be no less than 14 nor more than 20 revolutions per minute. If this
procedure does not mix the concrete thoroughly, a sufficient additional number of turns at the
same rate shdl be made until athorough mixing of the ingredients is obtained.

The mixer shal be equipped with a batch meter for counting the number of batches
discharged and a timer for automatically locking the discharge chute to prevent emptying the
mixer prior to the specified minimum mixing time. Mixers shal be equipped with mechanica
means for preventing the addition of ingredients, including water, after mixing is started. The
first batch shal contain an additiona quantity of cement, fine aggregate, and water sufficient to
coat the insde surface of the drum in order to avoid diminishing the mortar content of the
initial batch. The entire contents of the drum shall be removed before the materids for the next
batch are introduced. Upon cessation of mixing for any congderable time, the drum shall be
cleaned thoroughly.
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Structurd concrete shal be mixed only in such quantities as are required for immediate
use and shdl be placed while fresh before initid set has occurred. Hand mixing will not be
permitted except in an emergency and then only with permission. Hand mixing shall be done on
a watertight platform in such manner and so continued to ensure a homogeneous mixture of
the required consistency. Hand mixed batches shall not exceed 0.4 m® (0.5 cu yd) in volume.

702.09 Ready-Mixed Concrete.

(a) General Requirements. Ready-mixed concrete shal be mixed and ddivered by
means of one of the following operations.

1. Mixed completely in a dationary mixer and the mixed concrete
transported to the point of delivery in a truck-agitator or truck-mixer at
agitating speed or in gpproved non-agitating equipment in accordancewith
702.09(d). Concrete delivered under these provisions shdl be known as
central-mixed concrete.

2. Mixed patidly in a gationary mixer and the mixing completed in a
truck-mixer. Concrete delivered under these provisons shdl be known as
ghrink-mixed concrete.

3. Mixed completely in a truck-mixer. Concrete delivered under these
conditions shal be known as trangt-mixed concrete.

The source of ready-mixed concrete shall be approved prior to deivery of the concrete.
This approva will be based on the capacity and condition of the equipment, volume of
production, and length of haul, with consideration of the use to which the concreteis to be put.
Origina approva will not congtitute continued approva if satisfactory concrete or rate of
ddivery isnot maintained.

Approva may be refused or previous gpprova may be withdrawn for a truck mixer or
for a part of equipment not functioning in such manner as to produce and ddiver uniform
concrete to the site of the work at a uniform rate.

Before a pour is started, the number of trucks to be assigned to the work, the rate of
production, and al other conditions necessary for furnishing satisfactory concrete shdl be
subject to gpproval. Such assigned equipment shdl be in satisfactory operating condition prior
to the start of the pour. Equipment once assigned to a pour shdl not be diverted for another
purpose without approval.

(b) Mixers and Agitators. Mixers and agitators shdl be in accordance with the
following:

1. Mixes may be dationary mixers or truck-mixers. Agitators may be
truck-mixers or truck-agitators. Each mixer and agitator shal have
attached to it in a prominent place a metal plate or plates on which are
planly marked, for the various uses for which the equipment is designed,
the capacity of the drum or container in terms of the volume of mixed
concrete, the speed of rotation of the mixing drum, and manufacturer's
name and address. Stationary mixers shall be equipped with an acceptable
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timing device which does not permit the batch to be discharged until the
gpecified mixing time has egpsed. Truck-mixers shdl be equipped with
means by which the number of revolutions of the drum may be verified
readily. The counters shall be actuated at the time of starting mixing at

mixing speed.

The mixer, when loaded to the manufacturer's rated capacity without
overload, shdl be capable of combining the ingredients of the concrete
within the specified time into a thoroughly mixed and uniform mass and of
discharging the concrete with a satisfactory degree of uniformity in
accordance with requirement 4 of 702.09(b).

The agitator, when loaded to the manufacturer's rated capacity without
overload, shal be capable of mantaining the mixed concrete in a
thoroughly mixed and uniform mass and of discharging the concrete with
a satisfactory degree of uniformity in accordance with requirement 4 of
702.09(b).

Slump tests may be made of individual samples taken when discharged a
approximately the 1/4 and 3/4 points of each load. If the dumps differ by
more than 25 mm (1 in.) when the average dump is 76 mm (3in.) or less,
or by more than 50 mm (2 in.) when the average dump is grester than 76
mm (3 in.), the mixer or agitator shall not be used until conditions are
corrected, except as set out in requirement 5 of 702.09(b).

Use of equipment may be permitted when operations with alonger mixing
time or with a smdler load will permit the requirements in requirement 4
of 702.09(b) to be met.

Mixers and agitators shdl be examined daily for changes in conditions due
to the accumulations of hardened concrete or mortar or to wear of blades.
When such change of conditions is found, the tests described in
requirement 4 of 702.09(b) shall be repesated.

(c) Mixing and Delivery. Mixers and agitators shall be operated within the limits
of the capacity and speed of rotations designated by the manufacturer. The following shall
apply in fulfilling these requirements.

1.

The complete mixing time for a stationary mixer shal be no less than 60
seconds. Mixing time shall be measured from the time al cement and
aggregates are in the drum. The batch shall be so charged into the mixer
that some of the water enters in advance of the cement and aggregates. Al
required water shdl be in the drum by the end of the first quarter of the
gpecified mixing time.

If a stationary mixer is used for shrink mixing, the time in the stationary
mixer may be reduced to the minimum required to intermingle the
ingredients, or gpproximately 30 seconds. Mixing shall then be completed
in atruck-mixer by no less than 50 nor more than 100 revolutions of the
drum or blades at the rate of rotation designated by the manufacturer of

427



380

390

400

410

420

the equipment as mixing speed. Additiond mixing, if required, shdl be at
the speed designated by the manufacturer as agitating speed.

If the concrete is mixed in a truck-mixer loaded to its rated capacity, the
number of revolutions of the drum or blades a mixing speed shdl be no
less than 70 nor more than 100, but not less than that recommended by the
mixer manufacturer.

If atruck-mixer or truck-agitator is used for transporting concrete that has
been completedly mixed in a dtaionary mixer, further mixing during
transportation shal be at the speed designated by the manufacturer of the

equipment as agitating speed.

If a truck-mixer or truck-agitator is used for transporting concrete, the
concrete shdl be delivered to the ste of the work and its discharge
completed within 90 minutes after the introduction of the mixing water to
the cement and aggregates, or the introduction of cement to the
aggregates, unless a shorter time is otherwise specified. When a
truck-mixer is used for the complete mixing of the concrete, the mixing
operations shdl begin within 30 minutes after the cement has been added
to the aggregates.

When authorized, a truck-mixer may be charged with aggregates and
water a the batching plant and with bagged cement a the point of
delivery, provided the truck-mixer is then operated at mixing speed for the
required additiona revolutions and satisfactory concrete produced.

For truck-mixers, wash water shall not be used as a portion of the mixing
water for succeeding batches.

(d) Non-Agitating Equipment. Central mixed concrete may be transported from
the mixing plant to the place of use in non-agitating equipment when and as approved. The
following shdl apply in fulfilling these requirements.

1.

Bodies of non-agitating equipment shal be smooth, watertight, metal
containers equipped with gates that permit control of the discharge of the
concrete. Covers shal be provided for protection of the concrete when
required.

The concrete shal be ddivered to the ste of the work in a thoroughly
mixed and uniform mass and discharged with the degree of uniformity in
accordance with requirement 3 of 702.09(d). Discharge shal be completed
within 30 minutes after the introduction of the mixing water to the cement
and aggregates.

Slump tests shdl be taken in accordance with requirement 4 of 702.09(b).
If the dumps differ by more than these tolerances the non-agitating
equipment shal not be used until the conditions are corrected in
accordance with requirement 4 of 702.09(d).
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4. If the requirements of requirement 3 of 702.09(d) are not met when the
nonagitating equipment is operated a minimum capacity for the maximum
time of haul and with the concrete mixed the minimum time, the
equipment may ill be used when operated usng smdler loads, shorter
hauls, or longer mixing times, or combinations thereof, which permits the
requirements in requirement 3 of 702.09(d) to be met.

702.10 Pumping Concrete. If the Contractor elects to convey concrete by means of
pumping, the concrete shal be handled so as to minimize disturbance to the concrete which
sgnificantly alters the properties of the concrete being pumped, especidly the loss or variability
of the air content. The pumping equipment shall be mechanicaly sound, suitable in kind, and
adequate in capacity for the proposed work. The concrete shall not be pumped through
auminum or duminum aloy pipe. All pipes used for pumping concrete shal be kept clean and
free from coatings of hardened concrete. Pump lines shdl not rest directly on epoxy coated
reinforcing stedl. The pumping equipment shal be located such that operationa vibrations will
not damage freshly placed concrete.

When placing concrete directly from a truck mounted boom, the concrete pump lines
shdl have aflexible end section at least 3 m (10 ft) long. Methods of placement shall be such as
to result in a seady and continuous discharge. If necessary, this may require the use of a
restrictive device a or near the end of the discharge tube, the laying the flexible end section
horizontdly, or other means. For the initid placement of concrete pours which are
predominantly vertica, the discharge end of the flexible end section shdl be within 0.6 m (2 ft)
of the bottom of the pour.

The Contractor shall submit a description of the pumping procedures which it intends
to use, and shdl notify the Engineer as to the pumping procedure at least 24 hours in advance
of concrete placement.

702.11 Cold Weather Concrete. When it is necessary to place concrete a or below
an atmospheric temperature of 2 °C (35 °F), or whenever it is determined that the temperature
may fdl below 2 °C (35 °F) within the curing period, the water, aggregates, or both shal be
heated and suitable enclosures and hesating devices provided. Cold weather concrete shal be
placed at the risk of the Contractor and shall be removed and replaced with no additional
payment if it becomes frozen or otherwise damaged.

When aggregates or water must be heated, the concrete shdl have a temperature of at
least 10 °C (50 °F) and not more than 27 °C (80 °F) at the time of placing. Heating equipment
or methods which alter or prevent the entrainment of the required amount of air in the concrete
shdl not be used. The equipment shdl be capable of heating the materids uniformly. Neither
aggregates nor water used for mixing shal be heated to a temperature exceeding 66 °C (150
°F). The maximum temperature of concrete produced with heated aggregates shdl be 32 °C
(90 °F). Materids containing frost or lumps of frozen materid shdl not be used. When either
aggregates or water are heated to 38 °C (100 °F), they shdl be combined first in the mixer
before cement is added.

Stockpiled aggregates may be heated by the use of dry heat or seam. Aggregates shdl

not be heated directly by gas or ail flame or on sheet metd over fire. However, a drier in
accordance with 408.02(a)5 may be used if approved.

429



480

490

500

510

520

When aggregates are heated in bins, steam-coil or water-coil heating or other methods
which are not be detrimental to the aggregates may be used. The use of sdt or other chemicals
to accelerate hardening of the concrete will not be permitted unless approved in writing.

Immediately after a pour is completed, the freshly poured concrete and forms shal be
covered S0 as to form a protective enclosure and the air in the enclosure kept at a temperature
above 10 °C (50 °F) for at least 72 hours. If for any reason this temperature is not maintained,
the heating period shdl be extended. When dry hesat is used, means shdl be provided to
maintain adequate moisture in the air within the enclosure.

All necessary measures shal be taken during protective heating to keep the heating
equipment in continuous operation and to ensure maintenance of the proper temperature
around the concrete. Adequate fire protection shall be provided where heating is in progress
and such protection shdl be accessble at dl times.

When rubbing of concrete is specified, early removal of forms and rubbing the concrete
during the period of protection is required.

Where practicable, forms insulated with at least 50 mm (2 in.) thick blankets made of
fiberglass, rock wool, basam woal, or smilar commercia material capable of maintaining the
surface of the concrete a no less than 10 °C (50 °F) may be used in lieu of other protection of
concrete involving housing and heating. When forms are insulated, exposed horizontal surfaces
shall be protected with asimilar layer of the insulating materia fastened securely in place. If the
insulated forms do not maintain the proper temperature at the surface of the concrete, auxiliary
protection and heat shal be used.

702.12 Consistency. Sump shal be measured in accordance with AASHTO T 119 as
modified in 501.03(a) and shall be no less than 25 mm (1 in.) nor more than 100 mm (4 in.)
except for concrete placed in foundation sedls.

702.13 Forms.

(@) Construction. Forms shdl be mortar tight and sufficiently rigid to prevent
distortion due to the pressure of the concrete and other loads incident to the congtruction
operations, including vibration. Forms shal be constructed and maintained so as to prevent the
opening of joints due to shrinkage of the lumber.

Unless otherwise provided, dl forms for exposed surfaces except the undersdes of
girders, dabs, and arch rings shdl be lined with approved plywood, meta, or smilar
satisfactory composition. The lining shal not be sprung into place. Before concrete is placed,
al open joints shdl be filled with a satisfactory filler which isimpervious to moisture, does not
gain or otherwise injure the concrete, and produces a tight joint. The lining shal present a
smooth uniform surface. Lining of sufficient thickness to resist the pressure of the concrete
without deflection may be applied directly to the studding if it otherwise complies with the
foregoing provisons for form lining.

In designing forms, fresh concrete shall be considered as a liquid weighing 2430 kg/m®
(150 Ib/cu ft) for vertical loads and 1600 kg® (100 Ib/cu ft) for horizontal pressure. A live load
alowance of 2.4 kPa (50 Ib/sg ft) shdl be used on horizonta projections of surfaces. The
scheme of formwork for work on a span over active railroad tracks shdl provide a horizontal
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clearance of not lessthan 2.4 m (8 ft) from the centerline of track and a clearance height of not
lessthan 6.7 m (22 ft) from the top of the track rail.

Spreader blocks and bracing shall be removed from the inside of forms before concrete
is placed and a portion of wood shall not be left in the concrete.

Forms shdl be filleted and chamfered as shown on the plans and shall be given a bevel
or draft for dl projections, such as girders and copings, to ensure easy removal.

(b) Ties. Approved ties or anchorages within the forms shall be so constructed as
to permit their removal to a depth of at least 25 mm (1 in.) from the face without injury to the
concrete. Ties may be metd or fiberglass. Ties shdl be capable of supporting the designed
loads. Fiberglass ties shdl be ground flush with the face of the concrete surfaces. The cavities
ghall be filled with cement mortar and the surface left sound, smooth, even, and uniform in
color filling of the cavities will not be required between the fascia beams or girders on the
under side of decks, the bottom surface of dab decks, or the bottom deck surface of box
culverts. In generd, tie rods shal be designed to aso act as struts or spreaders. The use of
wood struts will not be permitted in copings, railings, and walls less than 0.6 m (2 ft) thick.
Devices which, when removed, leave an opening entirdly through the concrete will not be
permitted unless approved in writing. Wire ties shal not be used.

(c) Walls. Where the bottom of the forms is inaccessible, the lower form boards
shall be left loose or other provisons made so that extraneous materia may be removed from
the formsimmediately before placing the concrete.

(d) Surface Treatment. All forms shdl be treated with a formulated form coating
that alows them to be released without adhering, discoloring, or otherwise damaging the
concrete.

(e) Metal Forms.

1. Removable. The specifications for forms as regards design, mortar
tightness, filleted corners, beveled projections, bracing, aignment, remova, re-use, and ailing
apply to meta forms. The metal used for forms shdl be of such thickness that the forms remain
true to shape. All bolt and rivet heads shall be countersunk. Clamps, pins, or other connecting
devices shdl be designed to hold the forms together rigidly and to allow remova without injury
to the concrete. Metal forms which do not present a smooth surface or do not line up properly
shall not be used. Care shdl be exercised to keep metal forms free from rust, grease, or other
foreign matter.

2. Permanent.

a. General. Fabricated permanent metal forms for concrete deck dabs may
be used as an dternate method of forming on steel beam, stedl girder, or prestressed concrete
I-beam and box beam bridges only. Permanent metal forms shall not be removed, and shdll
otherwise be in accordance with the applicable requirements of 702.12(e).

b. Construction Requirements. The metal forms shdl be designed on the
bass of dead load of form, reinforcing stedl, and plastic concrete plus 2.4 kPa (50 Ib/sq ft) for
congtruction loads. The unit working stress in the stedl sheet shall be not more than 0.725 of
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the specified minimum yield strength of the materid furnished but not to exceed 250 MPa
(36,000 ps). Deflection under the weight of the forms, the plastic concrete and reinforcing
stedl shdl not exceed 1/180 of the form span or 13 mm (0.5 in.) whichever is less. However,
the deflection loading shdl not be less than 5.8 kPa (120 Ib/sq ft) total. The permissible form
camber shall be based on the actua dead load condition. Camber shal not be used to
compensate for deflection in excess of the foregoing limits. The design span of the form sheets
ghall be the clear span of the form plus 50 mm (2 in.) measured pardld to the form flutes. If the
design span of the form sheets exceeds 2.9 m (9.5 ft), concrete will not be permitted to be
placed in the valleys of the corrugations of the metd forms. Physica design properties shdl be
computed in accordance with requirements of the American Iron and Sted Inditute
Specifications for the Design of Cold Formed Stedl Structural Members.

All reinforcing stedl shdl have a minimum clearance of 25 mm (1 in.) from the forms.
The plan dimensions from the top surface for al primary deck reinforcing sted shal be
maintained. The deck reinforcing sted shdl be tied down at a maximum of 1.8 m (6 ft) centers.
Permanent meta forms shdl not remain in place closer than one foot from any joint exposed to
the underside of the dab, except when an overlay is used on the deck.

Fabricator's shop and erection drawings shall be submitted for approval. These plans
shall indicate the grade of sted and the physical and section properties for dl permanent metal
bridge deck form sheets. If the bridge is a sted beam or sted girder structure, these plans shdl
aso include a clear indication of locations where the forms are supported by sted beam flanges
subject to tensle stress. The drawings shdl be certified by a Registered Professiona Engineer
prior to submittal.

Form sheets shdl not be permitted to rest directly on the top of the beam flanges.
Sheets shdl be securdly fastened to form supports and shal have a minimum bearing length of
25 mm (1 in.) a each end. All attachments shal be made by welds, bolts, clips, or other
goproved means. Except as amended by these specifications, welding and welds shdl be in
accordance with the requirements of 711.32 pertaining to fillet welds. However, 3 mm (1/8
inch) fillet welds will be permitted.

Form supports at steel beam or girder bridges shal be placed in direct contact with the
top flange of the beam or girder and shall be adjusted to maintain the required deck thickness.
If straps are used on the top flanges, the straps shall be 4.2 mm (No. 8 gage) thick, fit tight, and
shdl not be gavanized. Welding of form supports to flanges of non weldable grades of sted
and to sted flanges subject to tensle stresses shall not be permitted.

Form supports at prestressed concrete 1-beam and box beam bridges shdl be placed in
direct contact with the sides of the box or edge of the I-beam flange and shall be adjusted to
maintain the required deck thickness. The form supports may be attached to stedl inserts cast
into the top of the box or I-beam, straps extending across the top of the flange, hangers
mechanically attached to reinforcing sted extending from the top flange, or by other gpproved
methods. If straps are used across the top flange, they shdl be 4.2 mm (No. 8 gage) thick, fit
tight, and shall not be gavanized. Welding of attachments directly to beam reinforcing stedl
shall not be permitted. In addition, the use of recesses cast into the beam to serve as a form
support shal not be permitted.

All permanently exposed form metd, where the galvanized coating has been damaged,
shdl be thoroughly and satisfactorily cleaned, wire brushed, and painted with two coats of zinc
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oxide-zinc dust primer in accordance with Federal Specification TT-P-641(d), Type I, with no
color added. Minor heat discoloration in areas of welds need not be touched up.

Concrete shdl be placed in accordance with 702.19. Particular emphasis should be
placed on proper vibration of the concrete to avoid honeycombs and voids, especidly at
congtruction joints, expangon joints, attachment hardware, and valeys and ends of form shests.
Pouring sequences, procedures, and mixes shall be approved.

If it is determined that the procedures used during the placement of the concrete
warrant inspection of the underside of the deck, at least one section of the forms shall be
removed at a location and time sdected for each span in the contract. This is to be done as
soon after placing the concrete as practica in order to provide visud evidence that the concrete
mix and the procedures are obtaining the desired results. An additional section shdl be
removed if it is determined that there has been any change in the concrete mix or in the
procedures warranting additional inspection.

After the deck concrete has been in place for a minimum of two days, the concrete shall
be tested for soundness and bonding to the forms by sounding with a hammer as directed. If
areas of doubtful soundness are disclosed by this procedure, the forms shal be removed from
such areas for visua inspection after the pour has attained adequate strength. This remova of
the permanent metal bridge deck forms shdl be with no additional payment. At locations where
sections of the forms are removed, form replacement will not be required, but the adjacent
meta forms and supports shdl be repaired to present a neat gppearance and ensure their
satisfactory retention. As soon as the form is removed, the concrete surfaces will be examined
for cavities, honeycombs, and other defects. If irregularities are found, and it is determined that
these irregularities do not judtify reection of the work, the concrete shal be repaired as
directed and shdl be given aclass 1 finish, in accordance with 702.20(3). If the concrete where
the form is removed is unsatisfactory, additiona forms, as necessary, shall be removed to
inspect and repair the dab, and the methods of construction shal be modified as required to
obtain satisfactory concrete in the dab. All unsatisfactory concrete shal be removed or repaired
asdirected.

The amount of sounding and form remova may be moderated as directed after a
substantial amount of dab has been congtructed and inspected, if the methods of construction
and the results of the inspections as outlined above indicate that sound concrete is being
obtained throughout the dabs. All facilities shdl be provided as are required for the safe and
convenient conduct of ingpection procedures.

(f) Removal and Re-Use of Forms. The forms for any portion of the structure
shdl not be removed until the concrete is strong enough to withstand damage. If fied
operations are not controlled by beam or cylinder tests, the following periods, exclusive of days
when the ambient temperature is below 5 °C (40 °F), for remova of forms and supports may
be used asaguide.

Centering UNJEr DEAIMS........coeiriieieee e 15 days
ROAOWEY SHADS.......coeeiiiieere e 7 days
Wials, Columns, Sides of Beams, and all other parts.........c.coceeveeercriccnnee 12 hours

If high-early strength cement is used, these periods may be reduced as directed. If
portland-pozzolan cement, type IP or IP-A, fly ash or ground granulated blast furnace dag asa
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pozzolan is used in the structura concrete, these periods shal not gpply and the remova of
forms and supports shall be controlled by test beams in accordance with 702.12(g).

In order to obtain a satisfactory surface finish, forms for railings, parapets, and exposed
vertical surfaces shall be removed no less than 12 nor more than 48 hours after the concrete is
placed, depending on weather conditions.

Copings, corners, and projections shall not be cracked or injured during the removal of
the forms. If damage occurs, the amount of concrete adjacent to the damaged portion shdl be
removed and replaced as directed with no additional payment.

The shape, strength, rigidity, water-tightness, and surface smoothness of re-used forms
shdl be maintained a dl times. Any warped or bulged lumber shdl be re-sized before being
used. Unsatisfactory forms shal not be used.

(9) Test Beams. When it is to the advantage of the Department or Contractor,
when portland-pozzolan cement, type IP or IP-A, is incorporated into the structura concrete,
when fly ash or ground granulated blast furnace dag is incorporated into the structura
concrete, or when field operations are being controlled by beam tests, the remova of forms,
supports, and housings, and the discontinuance of heating and curing may be permitted when
the modulus of rupture reaches or exceeds the following vaues:

Required Flexural

Concrete Strength, kPa (psi),
Used in Dead Load Only
Floor Sabs on sted structures and Smilar UNits.........coeeveeerereccsecenene. 2070 (300)
Girders, Arches, Sabs, and Smilar UNitS........cccoeveereineneccneereseee 2690 (390)
Floors between CONCrete QIrdersS ........coveerererenee e 2070 (300)
Precast CONCIete PIIES.........ooovieeeeeee e 3650 (530)
INterior Bent OF PIEr CapS.......cocoverereeererereseesie st 3310 (480)

The beams shdl be cured under the same conditions as the concrete which they
represent. Beams shdl be tested as smple beams with third point loading in accordance with
AASHTO T 97 as modified in 501.03().

702.14 Falsework and Centering. Detailed plans for fasework and arch centering
sgned by and bearing the sed of a registered professond engineer shal be submitted. These
plans shdl be in such form that they may be readily reproduced by white printing or some
gmilar process. They shdl be approved before fasework and centering is darted.
Responsibility will not be relieved by the use of these plans. Since the qudity of the lumber is
not known and because of the uncertainty of computing nailed joints, no responsbility will be
assumed for the strength of falsawork and centering.

The falsawork drawings shdl include details for support of interior bent caps,
hammerhead piers, and the portion of the bridge floor and coping beyond facia girders or
beamsiif the overhang is 460 mm (18 in.), or more, or if afinishing machine, concrete spreeder,
or other equipment isto be supported by the overhang.
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The scheme of falsework for work on a span over active railroad tracks shdl provide a
horizonta clearance of not less than 2.4 m (8 ft) from the centerline of track and a clearance
height of not lessthan 6.7 m (22 ft) from the top of the track rail.

(a) Design and Construction. Falsework shall be designed and constructed so as
to safely carry the full load coming upon it with a minimum settlement and deflection and with
sufficient camber to counteract unavoidable shrinkage, deformation, and settlement. Structures
shdl have a permanent camber only when so shown on the plans, and the fasework shdl be set
to provideit.

For designing falsework and centering, a weight of 2400 kg/m® (150 Ib/ft®) shdl be
assumed for plastic concrete. A live load alowance of 2.4 kPa (50 Ib/ft?) shall be added for
horizonta projections of surfaces. All beams supporting plastic concrete shdl be so designed
that there are no gppreciable deflection under full load. The beams shdl be consdered as being
unsupported by knee-bracing, such bracing to be considered as relieving sagging and bending
only. The use of inclined columns, where properly braced, will be permitted.

The unsupported lengths of wooden columns and compresson members shal not
exceed 30 times the dimensions of the least Side, or 30 timesthe least diameter.

Unit stressesin timber shal not exceed the following:

BENAING.....c.oiiirieieireeee e s 12,410 kPa (1800 ps)

COlUMNS......coiecc s 12,410 kPa (1800 [I-L/60D] ps)
For spruce, cypress, short-leaf pine, white pine, western hemlock:

BENAING.....c.oiiirierieieee s 10,342 kPa (1500 ps)

COlUMNS......coiecc s 10,340 kPa (1500 [I-L/60D] ps)
In the above:

L = Length of column in millimeters (inches)
D = Least diameter or least dimension in millimeters (inches).

Hardwood wedges may be required to take up any settlement in the fasework, either
before or during the placing of concrete.

Arch centering shall be congtructed so as to permit it to be lowered or released
gradudly and uniformly after pouring arch ribs and rings. Lagging for arch centering shall be of
uniform thickness. Unless otherwise permitted, the nomina thickness shdl be no less than 50
mm (2 in.). A smooth surface shal be produced on the undersides of arch rings. The upper
sdesof dl lagging shall be oiled before concrete is placed.

Unless driving of piles for fasework bents is precluded by soil or other specid
conditions or unless otherwise permitted, al bents for fasawork shdl have driven piles. These
shall be so driven to support the required loads without settlement, spacing, and subsequent
remova shdl be satisfactory.

If permission is given to place frame bents, they shdl be placed on continuous concrete
mudsills, or as approved.
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(b) Removal. Unless otherwise provided or permitted, the following shall apply to
the removal of falsawork and centering:

1. Fasework under beams, dabs, girders, interior bent or pier caps, and
arches shal, in warm wesether, remain in place at least 15 days after the
concrete is poured except, if directed, this period shal be increased.

2. Fasawork and arch centering under multiple-span arch bridges shal not be
released from any one span until the adjacent and spandrel wadls have
cured for the required time and the next adjacent arch ring has been
poured for at least 48 hours.

3. Fadsawork under continuoudy reinforced concrete dab and girder units
ghall not be released from any span until the entire continuous unit has
been completed and dl concrete cured for the required period.

4 For concrete poured during March, April, October, and November, or any
time between April and October when the average temperature is less than
10 °C (50 °F), the above periods shdl be increased 20 percent. For
concrete poured during December, January, and February, they shal be
increased 40 percent.

5. If fidd operations are controlled by beam tedts, the provisons of
702.12(g) sndl apply to the time of remova of fasework unless other
provisions of these specifications prohibit removal.

6. Remova of supports shdl be such that permits the concrete to take the
stresses, due to its own weight, uniformly and gradually.

7. Theremovd of fasawork shdl be at the risk of the Contractor. Permission
for remova may be refused if it is determined that there may be resulting
damage to the structure.

702.15 Joints.

(a) Construction Joints. Congtruction joints shal be located across regions of low
shearing dress and, 0 far as possble, where they are hidden from view in the finished
gructure. They shal be made only where shown on the plans, unless otherwise permitted in
writing, in accordance with this specification.

Placing of concrete shdl be continuous between congtruction joints. If placing is
interrupted and a condruction joint becomes necessary, provisions shdl be mede for
interlocking with the preceding layer by constructing raised keyways as shown on the plans or
asdirected.

Where fresh concrete is to be joined to that in place which has dready set, the surface
of the concrete in place shal be cut over with a suitable tool to remove dl loose and foreign
material. This surface shall then be scrubbed with wire brooms and kept wet until the new
concrete is placed thereon. Immediately before the new concrete is placed, the forms shdl be
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drawn tight againgt the concrete in place and the exposed surface of the concrete shdl be
coated with athin coating of mortar composed of one part cement and 2 parts No. 23 sand.

All concrete for dabs, beams, girders, cantilevered brackets, and footings shall be
placed in one continuous operation to form monolithic construction. However, if, because of
rain or other unavoidable reasons, concreting is interrupted where monolithic construction is
required, the concrete shal be kept plastic by placing frequent small batches until this part of
the work is completed or until normal operations can be resumed. If the interruption is such
that even partia operations can not be carried on and construction joints are unavoidable, the
joints shal be made in planes exactly norma to the main reinforcing bars and only where the
shear is aminimum. In smply supported dabs, beams, and girders, such regions of minimum
shear are a or near the center of the span.

Unless otherwise provided, pours in al abutments for an arch bridge shdl be
continuous from the top of footing to the skewback. If it is advisable to pour only a portion of
the abutment at one time, a vertica congtruction joint may be placed parale to the mgor
reinforcement of the arch ring with written permisson.

Horizontal construction joints will not be permitted in footings. If there is a probability
that the entire amount of concrete can not be poured monolithicaly, vertica or other
congtruction joints shall be provided as directed.

Horizontal congtruction joints in the shafts of reinforced piers, retaining wals, and
abutments, other than abutments for arch bridges, may be made only if approved. Where such
joints show on an exposed surface, special care shdl be taken to make the joints truly straight,
clean, and watertight. To avoid visble joints so far as possble on exposed faces, the top
surface of the concrete shal be finished to the underside of a strip nailed to the form work for
the exposed surface of the concrete, the strip to be placed as directed. If such a horizonta joint
intersects any coping or any doping surface where a featheredge would be formed, an inclined
bulkhead shdl be placed so as to make the joint norma to the doping surface for a distance of
no less than 150 mm (6 in.) or, if there is a coping, no less than the depth of the coping.
Horizontal construction jointswill not be permitted in the stems of concrete T-beams nor at the
junction of T-beam stems and flanges.

(b) Expansion Joints. Structura expangion joints shal be of the form, dimensions,
materid, and design shown on the plans. Open expansion joints shal be completely open for
the dimengons specified and for their entire length. Preformed expansion joint materid shdl be
placed true and even and with abutting sections pressed together tightly. The material shal be
of the size shown on the plans and shall be in accordance with 906.01.

(c) Folded Metal Joints. These joints shdl be free from kinks and watertight. At
bends, the strip shal be one piece if possble. Unless otherwise shown on the plans, the joints
shdl be soldered. Copper shdl be in accordance with 910.16. Lead sheets shall be no less than
3 mm (1/8in.) thick.

(d) Sliding Joints. The surface of the supporting concrete for a diding joint shall

be troweled to a smooth finish and then covered with the required thickness of bituminous
material, or otherwise treated if SO designated.
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702.16 Drainage Pipes Through Concrete Masonry. At al enclosures where water
could not otherwise escape through the concrete, drainage pipes shall be ingtalled as shown on
the plans. Before fill is placed around these pipes, geotextile for use with underdrains shall be
placed over the drain pipe and securely held in place and loose stone shall be laid by hand over
the inlet end to provide a cover which shdl be sufficient to retain the fill and permit free
drainage. Drains through abutments and retaining wals shal be placed with a dight incline
downward towards the exposed face.

702.17 Incased Pipes and Conduits. Pipes and conduits which are to be encased in
the concrete shal be ingtaled before the concrete is placed. Unless otherwise provided, such
pipes and conduits shall be delivered at the ste of the work by those for whose use they are
intended. No direct compensation will be dlowed for their installation. However, no deduction
in concrete quantitieswill be made for the volume occupied.

702.18 Roadway Surface Drainage. Drainage grates and basins, necessary fittings,
and connections to drainage pipes shal be placed as shown on the plans or as directed.

702.19 Pouring Bent Caps. Caps shdl not be poured on end bents nor on any other
bents falling within the limits of the gpproach grade until the filling materid has been placed.

702.20 Placing Concrete.

(a) General Requirements. Concrete shdl not be placed until forms and
reinforcing steel have been checked and approved. The forms shdl be clean of dl debris before
concrete is placed. The method and sequence of placing concrete shall be approved.

Where concrete floor dabs are to be poured, walkways shal be provided to protect
reinforcement from pedestrian traffic. Before placing concrete, continuous wakways shall be
placed pardld to the section of floor to be poured and shal remain in place until after the
concrete is placed and hardened sufficiently so as not to be injured. Wakways shdl be
constructed so as not to come in contact with the reinforcement and be of sufficient width to
provide for finishing operations entirely from the walkway.

Except as otherwise provided, concrete shal be placed in horizonta layers of no more
than 600 mm (24 in.) thick. When less than a complete layer is placed in one operation, it shall
be terminated by a vertica bulkhead. Each layer shdl be placed and consolidated before the
preceding layer has taken initid set in order to avoid planes of separation between the layers
and injury to the plastic concrete underneasth. On horizontal surfaces and at horizonta
congtruction joints, the forms shall be overfilled approximately 13 mm (1/2 in.) and then struck
off to the required elevation prior to the initial set of the concrete.

When placing is temporarily discontinued and as soon as it becomes firm enough to
retain its shape, the concrete shdl be cleaned of al laitance and other objectionable materid to
a depth sufficient to expose sound concrete. Unless otherwise authorized, depositing concrete
ghall not be discontinued within 460 mm (18 in.) of the top of a face. However, if provisons
have been made for a coping ofless than 460 mm (18 in.) thick, a construction joint may be
made at the underside of the coping.

Where new concrete is to abut existing concrete, the existing concrete surfaces and
existing exposed reinforcing steel shall be cleaned free of dudt, chips and water. Epoxy resin
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adhesive, in accordance with 909.11, shal be used to coat the existing concrete surfaces. The
epoxy coating shal be tacky at the time that the new concrete is placed. If the epoxy coating
has cured beyond the obvious tacky condition, it shal be regpplied prior to placing the new
concrete.

After initia set of the concrete, the forms shdl not be jarred and no dtrain shal be
placed on the ends of projecting reinforcement.

The external surface of dl concrete shal be worked thoroughly, during placing, by
means of tools of an approved type. The working shall be such asto force dl coarse aggregate
from the surface and to bring mortar againgt the forms to produce a smooth finish substantialy
free from water and air pockets or honeycomb.

(b) Chutes and Troughs. Concrete shdl be placed s0 as to avoid segregation of
the materias and the displacement of the reinforcement. Where steep dopes are required, the
chutes shdl be equipped with baffle boards or be in short lengths that reverse the direction of
movement. Open troughs and chutes shdl be of metal or meta-lined and shal extend as nearly
as possible to the point of deposit. Equipment made of or coated with auminum dloys shall
not be used to place or to transport concrete. When the discharge must be intermittent, a
hopper or other device for regulating the discharge shal be provided. Placement of
supplementary bins or hoppers may be ordered above the point where concrete is being
deposited. The concrete shall be dlowed to accumulate in these containers in considerable
quantity and shall be discharged immediately through pipes extending from the bottoms of
these bins or hoppers. All chutes, troughs, and pipes shal be kept clean and free from coatings
of hardened concrete. The water used for flushing shal be discharged clear of the concrete

dready in place.

Concrete shall not be dropped in the forms a distance of more than 1.5 m (5 ft) except
when confined by closed chutes or pipes. Each part of the form shdl be filled by deposting the
concrete as near find pogition as possible. The coarse aggregate shall be worked back from the
forms and worked around the reinforcement without displacing the bars. After initid set of the
concrete, the forms shall not be jarred and no strain shdl be placed on the ends of projecting
reinforcement.

(c) Vibrating. Unless otherwise directed, the concrete shall be compacted with
mechanical vibrators operating within the concrete. When required, vibrating shal be
supplemented by hand spading with suitable tools to ensure proper and adequate compaction.
Vibrators shdl be of an gpproved type and design, adequately powered and capable of
transmitting 10,800 impulses per minute in air. The diameter of the head of the vibrator shal be
32 to 64 mm (1 V4 to 2 1/2 in.). Vibrators shal be manipulated so that the concrete is
thoroughly worked around the reinforcement and imbedded fixtures and into corners and
angles of the forms. Vibrators shall not be used as a means to cause concrete to flow or run
into pogtion in lieu of placing. The vibration a any point shal be of sufficient duration to
accomplish compaction but shall not be prolonged to the point where segregation occurs.
Vibrators shall not be attached to nor alowed to contact forms or reinforcement or to
penetrate beyond any layer of fresh concrete.

(d) Depositing Concrete Under Water. No concrete except for foundation seals
shall be deposited under water, without written permission. If such permission is granted, care
shall be exercised to prevent the formation of laitance. Concrete shall not be deposited until any
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laitance, which may have formed on concrete previoudy placed, has been removed. Pumping
ghall be discontinued while depositing foundation concrete if it resultsin aflow of water ingde
the forms. If concrete, except for foundation sedls, is deposited under water, the proportion of
cement used shal be increased at least 25 percent with no additiona payment to compensate
for losses due to water. Concrete deposited under water shdl be placed in a compact massin
its find position by means of a tremie, a closed bottom dump bucket, or other approved
method and shall not be disturbed after being deposited.

A tremie shdl consst of atube having a diameter of no less than 260 mm (10 in.) and
constructed in sections having flanged couplings fitted with gaskets. Support of the tremie shall
be such that permits free movement of the discharge end over the entire top surface of the area
on which the concrete is to be deposted and aso permit rapid lowering when necessary to
retard or stop the flow of the concrete. The discharge end shall be kept closed until
immediately prior to depositing in order to prevent water entering the tube and shdl be
completely sedled except when concrete is actudly being deposited. The tremie tube shdl be
kept full to the bottom of the hopper. When a batch is dumped into the hopper, the flow of
concrete through the tube shadl be started by dightly raising the discharge end, but aways
keeping it in the previoudy deposited concrete. The flow shdl be continuous until al the
required concrete is deposited.

(e) Placing Footing Concrete. Except as otherwise provided for afoundation sed,
footing concrete shall not be placed except when the cofferdam is dewatered and so maintained
during placement.

If it is necessary to operate the pump while placing footing concrete, or immediately
thereafter, the seepage water shal be conducted to a sump at the pump intake in such manner
that it does not flow over the fresh concrete. Special care shal be taken to prevent pumping
cement out of the fresh concrete.

Footing concrete may be placed directly againgt sheet piling of the cofferdam when so
shown on the plans or authorized in writing. Where class X excavation has been extended
beyond established neat lines of afooting, the bottom 300 mm (12 in.) of such footing shall be
poured to the actua limits of the excavation. When necessary, the foundation material on
which the footing is to rest shall be protected from freezing. Where an existing structure is to
be extended, the existing footings shdl be protected from damage. Damaged footings shal be
repaired as directed with no additiona payment.

Riling, if any, shall be driven to or cut off at the proper elevation to permit embedment
in the footing concrete equa to that shown on the plans. All laitance or other unsatisfactory
materid shal be removed from the exposed surface of the concrete in place by some means
which does not injure the concrete. If a footing is to be constructed on a foundation sedl, it
shdl be to the dimensions shown on the plans and, if necessary, the height of the shaft adjusted
to bring the bridge seet to the required elevation.

Pacing concrete in footings shall start at one end of the footing and be continued until
the surface of the concrete is brought to the elevation of the top of the footing. The concrete
ghall be dlowed to work forward, displacing any water with as little help as possble. The
concrete shall not be dragged through or shoveled into water nor deposited into running water.
Placing concrete in more than afew inches of water shal be done only with written permission.
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(f) Concrete Foundation Seal. A foundation sed may be required by the plans, as
requested, or as directed. When required by the plans, the sedl shdl be constructed to the size
shown, or as specified in writing. Where adverse dewatering conditions are encountered as
described in 206.09, a foundation seal may be required to be placed to such dimensions as are
necessary. If afoundation sedl is requested, written permission shal be obtained before starting
such work. If gpprovd is given, the sed shdl be placed to designated dimensions.

Seds shdl be of class A concrete having a dump of from 130 to 200 mm (5to 8in.),
placed continuoudy from start to finish, and in accordance with 702.20(d). To ensure thorough
bonding, each successive layer shdl be placed before the preceding layer has taken initia set.
The cofferdam shall have been vented or ported at low-water level. The surface of the concrete
shdl be kept as nearly horizontd at al times as practicable. The sed shdl be of the thickness
ordered. When the seal has hardened sufficiently to withstand the hydrogtatic pressure, the
cofferdam shall be dewatered and the remainder of the concrete poured in the dry.

702.21 Finishing Concrete Surfaces. Unless otherwise authorized, the surface of the
concrete shdl be finished immediately after form removd. Only the minimum amount of
covering necessary to alow finishing operations to be carried on shal be removed at one time.
Subject to approva, meta ties may be Ieft in the concrete for the purpose of supporting or
bracing subsequent work. Such ties shal be in accordance with 702.12(b) and shdl be of atype
which uses a cone and rod as both spreader and tie. Before final acceptance of the work, the
cones shall be removed and the cavitiesfilled, in accordance with 702.12(b).

Exposed surfaces of retaining walls, concrete rallings, curbings, wing walls on end
bents and abutments, vertica abutment faces on underpasses, copings, and the outside vertica
faces of facia girders shal be given a class 2 finish. All other concrete surfaces shdl be given a
class 1 finish.

If so directed, in order to obtain a uniform color, membrane curing compound shal be
placed on substructures over roadways with no additional payment.

The concrete surfaces of pier and bent caps, the front face of mudwalls, and any other
concrete surfaces specified shall be sedled. The material used for sedling shdl be in accordance
with 709. It shall be applied so as to obtain a finished film thickness of at least 250 pm (10
mils). Mixing, surface preparation, and method of application shal be in accordance with the
manufacturer's recommendations. However, the surfaces to be seded shdl be sandblasted to
remove form ail, curing compound, and other foreign matter prior to applying the seder. The
surfaces to be seded shall not be rubbed.

(@) Class 1 Finish. Immediately following the remova of the forms, fins and
irregular projections shal be removed from all surfaces except from those which are not to be
exposed or are not to be waterproofed. On dl surfaces, the cavities produced by form ties and
al other holes, honeycomb spots, broken corners or edges, and other defects shal be
thoroughly cleaned, saturated with water, and carefully pointed and trued with a mortar of
cement and fine aggregate mixed in the proportions used in the grade of the concrete being
finished. Mortar used in pointing shall be no more than 30 minutes old. The mortar patches
shall be cured in accordance with 702.22. Construction and expansion joints in the completed
work shal be left carefully tooled and free of mortar and concrete. The joint filler shall be left
exposed for its full length with clean and true edges.
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All exposed surfaces which cannot be repaired satisfactorily shal be rubbed as specified
for aclass2finish.

(b) Class 2 Finish. After remova of forms the rubbing of concrete shal be started
as s00n as its condition permits. The initial rub shall be completed within 48 hours of form
remova. Immediately before starting this work the concrete shall be kept saturated with water.
Sufficient time shdl have elgpsed before the wetting down to dlow the mortar used in the
pointing to set. Surfaces to be finished shdl be rubbed with a medium coarse carborundum
stone, using water but no mortar on its face. Rubbing shdl be continued until al form marks,
projections, and irregularities have been removed, dl voids filled, and a uniform surface has
been obtained. The paste produced by this rubbing shall be left in place.

After dl concrete above the surface being treated has been cadt, the find finish shdl be
obtained by rubbing with a fine carborundum stone and water. This rubbing shall be continued
until the entire surface is of a smooth texture and uniform color. The surface shall be I€eft free
from al unsound patches, paste, and objectionable marks.

(c) Class 3 Finish. This finish, for horizontd surfaces, shal be achieved by placing
an excess of materia in the form and removing or striking off the excess with a template,
forcing the coarse aggregate below the mortar surface. Cregtion of concave surfaces shdl be
avoided. After the concrete has been struck off, the surface shall be worked and floated with a
auitable floating tool of wood, canvas, or cork. Before the finish has set, the surface cement
film shdl be removed with a fine brush in order to have a fine grained, smooth, but sanded
texture.

702.22 Curing Concrete. Unless otherwise specified or permitted, concrete shal be
cured for a least 96 hours commencing immediately after initial set. If portland-pozzolan
cement, type IP or IP-A, or fly ash is used, the concrete shdl be cured for at least 120 hours
commencing immediately after initid set.

Membrane forming curing compound may be used in lieu of protective covering curing
methods. Where it has been determined that a surface trestment or class 2 finish is to be used,
the membrane forming curing compound shall not be used.

The curing of surfaces to be waterproofed may be discontinued when waterproofing is
started.

If field operations are controlled by beam tests, curing time shal be in accordance with
702.13(Q).

If further precautions are necessary to ensure strength, they shall be taken as directed.

(a) Protective Covering Curing Methods. Surfacesto be cured shal be protected
by covering with canvas, straw, burlap, sand, or other satisfactory protective materiad and shal
be wetted at sufficient intervals during the curing period to prevent premature drying. Canvas,
graw, and burlap shal be suitably anchored. Curbs, walls, handralls, copings, and other
surfaces requiring a rubbed finish may have the covering temporarily removed for finishing, but
the covering shall be restored as soon as possible.
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(b) Membrane Forming Curing Compound. All surfaces shdl be given the
required surface finish prior to application of the curing compound. During the finishing period,
the concrete shdl be protected by the water method of curing.

The curing compound shall be mixed thoroughly within one hour before use. The rate
of application shall be as gpproved, with a minimum spreading rate per application of 3.8 L (1
gd.) of liquid coating for 14 m? (150 sq ft) of concrete surface. All concrete cured by this
method shdll receive two applications of the curing compound. The first coat shall be applied
immediately after stripping of forms and acceptance of the concrete finish. If the surface is dry,
the concrete shdl be wetted with water and the curing compound applied just as the surface
film of water disappears. The second application shall be applied after the first application has
set. During curing operations al unsprayed surfaces shall be kept wet with water.

The coating shall be protected against marring for at least 10 days after application. All
coatings marred or otherwise disturbed shal be given an additiona coating. If the surface
coating is continuoudy subjected to injury, immediate gpplication of water curing may be
required. If the use of a curing compound results in a streaked or blotchy appearance, the
method shall be stopped and water curing applied until the cause of the defective appearance is
corrected.

(c¢) Curing-Sealing Materials. Curing-seding materids may be used in lieu of
protective covering curing methods when surface sedl is required. These materias may only be
used on concrete surfaces that are not subjected to vehicular wear and that have been formed
usng the dip form method. Curing-seding materid shall not be gpplied to cast-in-place
concrete.

When curing-sedling materias are used for curing concrete, surface sedl will not be
required.

The curing-sedling materid shal be mixed in accordance with the manufacturer's
ingtructions prior to application. The rate of gpplication shall be as specified in the List of
Approved Curing-Sedling Materias. All concrete cured-sedled by this method shall receive two
gpplications of the curing-sealing compound. The first coat shall be spray applied after the
finished surface has been achieved. The second coat shdl be applied while the first coat is il

tacky.

The use of curing-seding materid shal be discontinued if plastic shrinkage cracks
occur that cannot be corrected by decreasing the application rate. The concrete shal then be
cured and surface sedled in accordance with 702.22(a) and 709, respectively.

The coating shall be protected against damage after gpplication. All coatings that have
been disturbed shal be given an additiona coating. If the surface coating is continuousy
subjected to injury, immediate gpplication of curing in accordance with 702.22(a) may be
required. The concrete shall then be surfaced seded in accordance with 709.

702.23 Waterproofing. The expanson joint shal be waterproofed on the following:
the back surfaces of retaining wals, the top surface of dl dabs under fills, the extrados of
arches, the indde faces of spandrel walls, and abutments up to the finish grade line. The ingde
face of spandrel walls and extrados of arches shall be waterproofed.
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A firmly bonded membrane, consisting of 2 layers of dry fabric and 3 gpplications of
waterproofing materid, shall be placed at al expansion joints set out herein. One uncoated
layer of fabric shal not touch another layer or the concrete a any point. There shal be at least
3 complete and separate gpplications of the waterproofing material. The application shal be
aufficiently heavy to conced the weave in the fabric. Sufficient fabric shall be placed in V-gtrips
at the joints to permit the movement of adjacent sections of concrete without tearing the fabric.
The membrane shdl be carefully flashed at dl exposed edges and |gps sealed down thoroughly.
Waterproofing shdl be planned o that, at the close of work each day, al fabric placed shall
have received the final application of waterproofing material.

Concrete surfaces to be waterproofed shdl be reasonably smooth and free from
projections and holes. Immediately before the gpplication, the surface shal be cleaned of dust
and loose materids. Waterproofing shdl be done only when the surface is a least dry enough
to prevent the formation of steam when the hot materid is applied. When the air temperatureis
below 2 °C (35 °F), waterproofing shdl not be done, unless otherwise permitted.

The materid shall be gpplied so as to cover the area completely. If necessary, more
than one coat shall be gpplied in order to secure a satisfactory coating and proper adhesion.
Coating and fabric shal stop a uniform distance below the top surfaces of walls. The materid
shall not be splattered over surfaces or faces of concrete which subsequently are exposed in the
finished structure. Utility asphalt for waterproofing shal be heated to a temperature of between
150 °C (300 °F) and 177 °C (350 °F). The materid shal be stirred frequently to prevent local
overheating. The waterproofing materia shall not be damaged when backfill is placed againgt a
waterproofed joint.

702.24 Application of Loads to and Acceptance of New Concrete. Except as
otherwise hereinafter provided, application of loads to new concrete shdl be in accordance
with the following:

(8 Equipment or traffic will not be permitted on structures until al concrete
required to carry live loads has been poured for at least 15 days or a flexurd
strength of 3800 kPa (550 ps) for third point loading has been attained.

(b) Unbaanced backfill will not be permitted until the concrete required to resst it
is a least 10 days old or a flexurd strength of 3030 kPa (440 ps) for third
point loading has been attained. The unbaanced height shall not exceed 3 m
(10 feet) until the concreteis a least 15 days old or aflexurd strength of 3310
kPa (480 ps) for third point loading has been attained.

() The dead weight of steel or precast concrete superstructure shall not be placed
on concrete until the concrete is at least 5 days old, or longer as directed, or a
flexurd srength of 2760 kPa (400 ps) for third point loading has been
attained. A dead load shdl not be placed on hammer-head piers until the
concrete is 15 days old or until test beams attain a flexurd strength of at least
3310 kPa (480 ps) for third point loading. The concrete floor, if to be placed
thereon, shall not be poured until the concrete supporting the superstructure is
at least 10 days old or until test beams attain aflexural strength of at least 3030
kPa (440 ps) for third point loading.
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(d) Concrete anchoring inserts to support fasework shdl be in place 15 days or the
test beams shdll attain aflexura strength of at least 3310 kPa (480 ps) for third
point loading, before a dead load of concrete is applied.

For concrete poured during March, April, October, November, or a any other time
between April and October when the average temperatureisless than 10 °C (50 °F), the above
periods shdl be increased 20 percent. For concrete placed during December, January, and
February, the above periods shall be increased 40 percent. When test beams indicate the
required flexura strength, the required time periods may be reduced. If at the expiration of the
specified periods test beams do not indicate the required flexura strength, the periods shal be
lengthened until the required strength is attained. If portland-pozzolan cement, type IP or IP-A,
fly ash, or ground granulated blast furnace dag used as an additive is incorporated into the
concrete, the specified periods shall not gpply and the gpplication of loads shdl be controlled by
beam tests. No time extension will be considered for delays due to additiona time necessary to
attain specified strengths.

Traffic, live loads, and backfill againgt wingwalls, spandrel walls, and abutments may be
alowed when test beams indicate a flexurd strength of at least 3310 kPa (480 ps) for third
point loading. Concrete pavement may be opened to traffic in accordance with 501.22. Beams
shall be prepared and tested in accordance with 702.12(g). Before traffic is permitted over a
concrete structure built to be under fill, it shal be covered with at least 230 mm (9 in.) of earth
or other suitable materid, or otherwise protected. All other structures shal be properly
protected against impact or other damage.

When compressive strength is used as a basis for acceptance of concrete, for
determining when a latex modified concrete overlaid bridge deck may be opened to traffic, for
determining form removal time, or for determining when a structure may be put into service,
sandard specimens shdl be made and cured in accordance with ASTM C 31, and shdl be
tested in accordance with ASTM C 39. Strength requirements shall be in accordance with
ASTM C 94, with the exception as follows:. the strength shdl be the average of the strengths of
al cylinders tested at the age specified, with a minimum of 2 cylinders. This average shdl be
equa to or greater than the required strength. If the compressive strength of one or more
cylindersin one strength test is below 75 percent of the required strength, the entire test will be
consdered asfalled.

Failure to meet the strength requirements will be cause for rejection of the quantity of
concrete represented by the cylinders. All molds, facilities, and materials necessary to prepare
and cure the specimens shd| be furnished with no additiona payment.

702.25 Field Drilled Holes in Concrete. Thiswork shall conss of field drilling holes
of the diameter and length shown on the plans or as directed.

When vertical holes are to be drilled into the top of a concrete bridge deck, a minimum
clearance of 50 mm (2 in.) shal be maintained between the bottoms of holes and bottom and
bottom of dab. When vertical holes are to be drilled over a sted beam flange, the holes may be
extended to the top of the beam flange. When vertica holes are to be drilled over a concrete
|-beam, concrete box beam or concrete girder, the depths of the holes shall be as shown on the
plans. If breakout occurs on the bottom of dab during the drilling process, the work shdl be
stopped, the breakout shdl be repaired as directed, and an approved dternate drilling method
shall be used to prevent breakout.
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When grouted holes are specified, the diameter and length of the holes shdl be in
accordance with the grout manufacturer's recommendations.

702.26 Artificial Lighting. No portion of the work which cannot be finished during
daylight hours shdl be started unless written permission to the contrary is given, in which case
adequate lighting shdl be provided and maintained.

702.27 Method of Measurement. Concrete will be measured by the cubic meter
(cubic yard) in accordance with the negt lines shown on the plans or as directed. No deductions
will be made for the volume of joint material, embedded reinforcement, encased piles, or for a
pipe with an areaof lessthan 0.1 n? (1 sq ft).

Cagt iron drain pipes, grates, basins, and fittings will be measured by the kilogram
(pound) based on the theoretical mass (weight) shown on the plans. Bronze plates will be
measured by the kilogram (pound) based on a theoretical mass of 8,540 kg/m® (weight of 536
Ib/ft%). The volume will be computed based on finished dimensions. Sted drain pipe will not be
measured for payment. Field drilled holes will be measured by the number of holes drilled.

Concrete in raillings will be measured in accordance with 706.06. Reinforcing sted will
be measured in accordance with 703.07.

702.28 Basis of Payment. The accepted quantities of structural concrete will be paid
for at the contract unit price per cubic meter (cubic yard) of concrete, for the class and use
gpecified. Cast iron grates, basins, and fittings will be paid for at the contract unit price per
kilogram (pound). Cast iron soil pipe will be paid for at the contract unit price per kilogram
(pound) for the diameter specified. Bronze plates will be paid for at the contract unit price per
kilogram (pound). Stedl drain pipe will be paid for a the contract lump sum price. Field drilled
holesin concrete will be paid for at the contract unit price per each.

Concrete in raillings will be paid for in accordance with 706.07. Reinforcing stedl will be
paid for in accordance with 703.08.

If a foundation sedl is congtructed as shown on the plans, it will be paid for at the
contract price per cubic meter (cubic yard) for concrete, foundation sedl. If ordered to be done,
or permitted to be done, payment will be made a a unit price per cubic meter (cubic yard)
equd to 3/4 of the contract unit price per cubic meter (cubic yard) for class B concrete in
footings. The excavation for the foundation sed will be paid for at the contract unit price per
cubic meter (cubic yard) for the class of excavation specified for the footing. Unless otherwise
provided, the pay quantity for excavation for foundation seal will be equa to the theoretical
volume bounded by the bottom of the proposed footing, the bottom of the approved
excavation, and vertica planes 460 mm (18 inches) outside the neet line of the footing and
pardlel thereto, regardiess of the quantity actualy removed. The pay quantity for the
foundation sedl will be equal to the excavation volume described above.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
Metric Pay Item Metric Pay Unit Symbol
(English Pay Item English Pay Unit Symbol
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BroNZE PIaS......c.eoieieeeeee e kg (LBS)
Concrete, A, SUDSITUCLUNE.........c.coeeeieriecrie e m3 (CYS)
Concrete, A, SUPEISITUCLUNE .........ooveeeeeeeeeee e m3 (CYS)
Concrete, B, ADOVE FOOLNGS.........covrireririerieinie e m3 (CYS)
Concrete, B, FOOLNGS.......cccoiririreiresie e m3 (CYS)
CONCIELE, G, e m3 (CYS)
use
Concrete, FouNdation SEAl ..........cocoorireinereee e m3 (CYS)
Drain PIPe, SO ..o LS
Field Drilled Holein CONCIELE..........cccviireeereree e EACH
Grates, Basins, and Fittings, Cast IroN .........cccoeevenreneereecse e kg (LBS)
Soil Pipe, Cast Iron, 0010 0 USSR kg
diameter
(Soil Pipe, Cast Iron, ] TSRS LBS)
diameter

The costs of forms, fasework, fasework piling, centering, expanson joints,
waterproofing, curing, finishing, and necessary incidentas shall be included in the costs of the
pay items. The cost of placing epoxy resin adhesive on existing concrete surfaces shdl be
included in the cost of new concrete which abuts the existing concrete. Payment for concrete
used in footingsin class X excavation will be made at the contract unit price only for the cubic
meters (cubic yards) placed within the nesat lines of the footings as shown on the plans or as
revised.

If the Contractor dects to increase the cement content as alowed herein for its
advantage, no additiona compensation will be made.

The cost of permanent metal forms shal be included in the cost of concrete, C,
superstructure. The pay quantity of concrete in the dab will be computed from the dimensions
shown on the plans, with no allowance for form deflection or geometry.

Elastomeric bearings will not be paid for directly, unless otherwise specified. The cost
thereof shall be included in the of the structura member they support. The cost of protecting
existing footings to be extended shdl be included in the cost of concrete, B, footings, unless
otherwise specified.

The costs of grout for grouting reinforcing stedl in place, the length of grouted hole
recommended by the grout manufacturer in excess of the length shown on the plans, and the
additiond length of reinforcing sted required shall be included in the cost of field drilled hole in
concrete.

SECTION 703 -- REINFORCING STEEL

703.01 Description. Thiswork shdl condst of furnishing and placing reinforcing stedl
in accordance with these specifications and in reasonably close conformance with the plans or
asdirected.

703.02 Materials. Reinforcing sted may be either plain or epoxy coated as specified
and shdl be in accordance with 910.01. Support devices for epoxy coated reinforcing steel
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shdl be coated in accordance with 910.01(b)9. Threaded tie bar assemblies shdl be in
accordance with 910.01(b)9c.

The threaded tie bar assemblies shall be grade 420 (grade 60) sted. A minimum film
thickness of 150 xm (6 mils) shall be applied to the coupler.

703.03 Bar List. The quantity and Sze of the bar reinforcement shdl be verified
agang the dructure drawings and the necessary corrections, if any, shadl be made before
ordering. Errors in the bar list and bending schedule will not be cause for adjustment of the
contract unit price.

703.04 Protection of Materials. Reinforcing stedd shall be protected at dl times from
damage. When placed in the work, the reinforcing stedl shdl be free from dirt, harmful rust,
detrimental scale, paint, ail, or other foreign substance. The various sizes and lengths shdl be
marked plainly to facilitate ingpection and checking.

Epoxy coated reinforcing sted shal be handled and stored in a manner to prevent
damage to the reinforcing steel and the coating. All systems for handling coated reinforcing
ded shal have padded contact aress. All bundling bands shdl be padded or banding shdl be
used which prevents damage to the coating. All bundles of coated bars shdl be lifted with a
spreader bar, multiple supports or a platform bridge to prevent bar to bar abrasion from sagsin
the bundles of coated reinforcing stedl. The reinforcing stedl shall not be dropped or dragged.
The bundled stedl shal be stored above the ground on wooden or padded supports.

Repairs to the epoxy coating on epoxy coated reinforcing sted shal be performed on
al damaged aress larger than 6 mm by 6 mm (/4 in. by 1/4 in.) with no additiona payment.
The bar will be rgected if the total area of damage exceeds 2 percent of the surface area or if
the total area of repair exceeds 5 percent of the surface area. All damage within each area shall
be cleaned and the repair shdl be performed before visible oxidation appears. The patching or
repair material shall be in accordance with 910.01(b).

CONSTRUCTION REQUIREMENTS

703.05 Bending. Reinforcement required to be bent shal be accurately cold bent in a
bending machine to the shapes shown on the plans. All bars in which cracks or splits occur at
bends shall be rejected.

703.06 Placing and Fastening. All dimensons shown on the plans for spacing of
reinforcing steel apply to centers of bars unless otherwise noted. All bars shdl be accurately
placed and, during placing of the concrete, held firmly in the position shown on the plans.
Digtances from the forms shdl be maintained by means of chairs, ties, hangers, or other
approved supports. All reinforcement shall be wired rigidly or fastened securely at sufficient
intervals to hold the sted in place. Welding of reinforcement a intersections will not be
permitted. Chairs and supports holding upper layers of reinforcing shal support the transverse
bars. The upper layers of reinforcing sted in bridge floors shdl be tied or fastened a such
intervals as necessary to prevent an upward or alateral movement of the steel from the planned

position.

Layers of bars shdl be separated by spacers. Bars shal be separated from horizonta
surfaces by being suspended or supported on approved chairs and spacers capable of
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supporting the designed loads. Supports and spacers shdl be of such shape as to be easly
encased in concrete. That portion which isin contact with the forms shdl be noncorrosive and
non-staining materia. They shall be of an gpproved type. Verticd sirrups shdl aways pass
around main tenson members and shal be securely attached thereto. The use of pebbles, pieces
of broken stone or bricks, metal pipe, wooden blocks, and smilar devices for holding sted in
position will not be permitted.

After being placed, bars shal be inspected and approved before the concrete is
deposited. The positions of the bars shal not be disturbed both during and after depositing the
concrete. Any concrete placed in violation of this requirement may be rgjected and its remova
required. Where bars project from construction joints, al mortar clinging to the bars from
previous pours shdl be removed before the ensuing enveloping pour is made.

All reinforcing stedl shdl be furnished in the full lengths indicated on the plans unless
gplices are indicated. No other splicing will be alowed except with written permission. Unless
otherwise shown on the plans, bars shdl be lapped 32 diameters to make a splice. Construction
joints shal not be made within the limits of lapped bars. When splicing isindicated or alowed,
an gppropriate rebar splice system on the list of Approved Reinforcing Sted Splicing Systems
may be used in lieu of lapped bars.

For lapped splices, bars shdl be placed in contact and rigidly clamped or wired in an
approved manner. Insofar as possible, splices shall be staggered and well distributed or located
at points of low tensile stress. Splices will not be permitted at points where the section does not
provide a distance of at least 50 mm (2 in.) between the splice and the nearest adjacent bar or
surface of the concrete.

Welded wire fabric, when required, shdl be placed as shown on the plans or as
otherwise directed. The sheets shal overlagp sufficiently to maintain uniform strength and shall
be securely fastened at |gpped ends and edges. The lgps shdl be no less than one mesh in width.

Spird reinforcement, consisting of evenly spaced continuous spirds, shdl be held firmly
in place by attachment to vertica reinforcement. The spirdls shdl be held true to line by vertical
gpacers. Anchorage for spira reinforcement shal be provided by 1 1/2 extra turns of the spira
rod or wire a each end of the spird unit. Splicesin spird rods or wire shal be made by alap of
1 1/2 turns.

703.07 Method of Measurement. Reinforcing stedl, except welded wire fabric, will be
measured by the kilogram (pound) based on the theoreticad number of kilograms (pounds)
complete in place as shown on the plans or placed as ordered. The quantities of materids
furnished and placed shdl be based upon the calculated masses (weights) of the reinforcing
ged actualy placed in accordance with these specifications. The masses (weights) calculated
ghall be based upon the following tables.

(a) Hard Metric Table.

Mass per meter, Mass per meter,
Size kilograms Size kilograms
10M 0.785 30M 5.495
15M 1.570 35M 7.850
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20M 2.355 45M 11.775

25M 3.925 55M 19.625
(b) Soft Metric Table.
Mass per meter, Mass per meter,
Size kilograms Size kilograms
#10 0.560 #29 5.060
#13 0.994 #32 6.404
#16 1.552 #36 7.907
#19 2.235 #43 11.38
#22 3.042 #57 20.24
#25 3973

[(c) English Table.

Weight per Weight per
linear foot, linear foot,
Size pounds Size pounds
V4in. 0.167 No. 8 2.670
No. 3 0.376 No. 9 3.400
No. 4 0.668 No. 10 4.303
No.5 1.043 No. 11 5313
No. 6 1.502 No. 14 7.65
No. 7 2.044 No. 18 13.60]

703.08 Basis of Payment. The accepted quantities of reinforcing sted will be paid for
at the contract price per kilogram (pound), complete in place.

If the substitution of bars larger than those specified is permitted, payment will be made
for only that amount of steel which would be required if the specified bars had been used.

If the use of bar lengths shorter than those shown on the plans is permitted for
convenience in trangporting or placing sted, the mass (weight) to be paid for will be based on
the lengths shown on the plans.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
RENFOrCING STEH ..o s kg (LBYS)
Reinforcing Steel, Epoxy Coated..........cocoerireerenrereeseee e kg (LBS)

The costs of metd chairs, spacers, clips, wire, or other mechanicad means used for
fastening or holding reinforcement in place, and laps shdl be included in the cost of reinforcing
gtedl. The costs of coating materials on reinforcing steel and on metd chairs, spacers, clips, or
other mechanica means used for fastening or holding reinforcement in place, and laps shdl be
included in the cost of epoxy coated reinforcing stedl.
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If welded wire fabric is required, the cost of furnishing and placing it shdl be included
in the cost of the concretein which it is placed.

SECTION 704 -- CONCRETE FLOOR SLABS
704.01 Description. This work shdl condst of placing cement concrete and
reinforcing stedl as a bridge floor in accordance with these specifications and in reasonably
close conformance with the lines, grades, and cross sections as shown on the plans or as
directed.

704.02 Materials. Materids shall be in accordance with the following:

CATINGS....eceeeeee ettt 910.05
Cast 110N SO PIPE...eeeee e 908.10
CONCIEte, Class C......oovrireirereeereese e 702
JOINE MAENTAS.......oeriieeiee e 906
ReINfOrCiNg STEA ..o 910.01

CONSTRUCTION REQUIREMENTS
704.03 Forms. Forms shall be in accordance with 702.12.

The forms for transverse and longitudina construction joints shal have a top plate
conforming to either or both the grade and crown shown on the plans or as established. When
forms are unsatisfactory in any way, either before or during placing of concrete, the placing
shdl be suspended until defects are corrected.

The welding of angles, clips, rods, or other designs for form supports to the flanges of
gtedl beams or girders in the areas where flanges are designed to carry tensile stress will not be
permitted. The areas where welding will be permitted will be established in writing.

704.04 Placing Reinforcement and Concrete. Applicable provisons of 703 shall
apply to placing reinforcing stedl. No concrete shal be placed until the reinforcement is entirely
and securdly in place and has been ingpected and approved. Walkways shdl be in accordance
with 702.19(a). Placing of reinforcement during placing of concrete will not be permitted
without prior written gpprova. Splices, when permitted, shal be at locations of least tenson in
the stedl.

The concrete deck pour sequence and procedure shall be submitted for gpproval. The
minimum pour rate is that which permits the finishing machine to progress at arate of at least
7.6 m/h (25 ft/h). If thisrate is not achieved, placement of transverse construction joints may be
directed. The addition of construction joints shall be performed with no additiona payment.
Placement of concrete, when once started, shall be continuous between joints. Horizonta joints
will not be permitted.

Hoor drains shdl be placed in gutters at locations shown on the plans and fastened
securely before placing the surrounding concrete. The tops of the floor drains shal be no more
than 13 mm (1/2 in.) below the adjacent gutter grade. The drains shdl be constructed so
drainage water is not discharged against portions of the structure.
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Expangon joints shdl be congtructed as shown on the plans and the materia shdl bein
accordance with 906.01.

Transverse congtruction joints as shown on the plans for the floor dab of prestressed
concrete beam structures may be diminated by written approva under the conditions as
follows.

(& A retarding or a water-reducing retarding admixture shal be used in the
concrete to delay set as required and approved.

(b) Concrete shdl be placed for the full width of the structure, unless otherwise
approved.

(c) Itis determined that the concrete on 2 adjacent spans can be placed within a
period of time which is less than the time for the initid set of the concrete
section over the pier common to the 2 spans.

704.05 Finishing Concrete. Concrete shdl be placed and spread to the gpproximate
contour for the full width being placed. The concrete may then be consolidated by the use of
mechanica interna vibrators in accordance with gpplicable provisons of 702.19(c). Vibrators
shall not be used to spread or move the concrete horizontaly to the extent that they cause
segregation. Excessive vibration shall be avoided.

The use of a sdf-propeled finishing machine shal be used on dl structures when either
anew floor or an overlay is placed. Concrete for the full width of al traffic lanes shdl then be
struck off to proper profile grade and cross section by an approved, self-propelled, oscillating,
finishing machine. The finishing machine may be for traffic lane widths or full width of the
structure when approved. Manually operated strike-off may be used on areas outside of the
width of traffic lanes or where required congtruction joints limit the length of deck pours to
18.3 m (60 ft) or less.

The finishing machine shdl be in accordance with the gpplicable requirements of
501.04(c) except it shal have at least one reciprocating non-vibrating screen. The weight of the
machine shdl not cause undue deflection of the bridge members or fasework. The machine
shall travel on sted ralls, pipe, or other approved grade control, which shal be adequately
supported by adjustable supports securdly fastened in place at spacing sufficiently close to
prevent any appreciable deflection of the screen. Welding of supports to structurd bridge
members will not be permitted. Prior to the placing of concrete, rails for the machine support
shdl be set to correct devations shown on the plans or as approved. Rails shall extend a
aufficient distance beyond the area to be placed so that the machine clears dl finishing
operations. The screen or strike-off beam shal be made of metd or the bottom shdl be
meta-clad. The bottom of the screed or strike-off shall be adjusted to the true cross section of
the floor surface. The machine shal make only the number of passes over the dab as required
to obtain a uniform surface free of voids and reasonably true to the planned profiles and cross
section. Any necessary hand finishing after removing the rails and rail supports shdl be
accomplished promptly, in order to fill any depressons and remove any roughness of the
aurface in the area from which the supports are removed. The longitudina mechanica
screeding method will be permitted when approved. A mechanica bridge deck finishing
machine using a rotating cylinder setting approximately pardld to the longitudinad movement
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of the machine and operating transversaly may be used for screeding the bridge deck, when
approved.

When afinishing machine is not required or used, as soon as the concrete is placed and
consolidated it shal be struck-off to the specified cross section and grade by means of a sted
template or other satisfactory metd clad implement having a minimum width of a least 230
mm (9in.).

For al methods of striking off the surface, an excess of concrete shdl be kept in front
of the cutting edge at al times. The strike-off shal go over the entire area only for the number
of times necessary to produce the required profile and cross section. In generd, the strike-off
process shdl be in accordance with 501.15(a) except a vibrator on the strike-off will not be
required.

Immediately after screeding to the required cross section, the surface shal be checked
with along handled 3 m (10 ft) straightedge of light construction laid pardld to the centerline
at intervas of no more than 0.6 m (2 ft) transversely and 1.5 m (5 ft) longitudinally. In caseit is
impracticable to operate the straightedge otherwisg, it shal be operated from a footbridge or
from bridges on the floor. All high spots shal be removed and depressions filled with fresh
concrete and then leveled with afloat having a blade approximately 1.5 m (5 ft) long and 200
mm (8 in.) wide. Hoating and manipulating concrete to fill depressons shdl be hed to a
minimum. Checking and leveling shal continue until the surface has the required contour and is
free of voids. The application of water to the surface for the purpose of lubricating the floats
and straight edges may be used only when absolutely necessary and shdl be held to aminimum.
The water gpplied for this purpose shall be limited to such quantity as may be applied by heavy

fogging as approved.

As soon as the water begins to leave, the surface shdl be given afina check with the
light weight straightedge. The required cross section shall be preserved. The find surface shdl
be free from porous spots caused by the disturbance of coarse aggregate particles during the
fina checking and brooming. After final checking, the surface shal be tined in accordance with
Method 2 of 501.15(d), except the spacing of the tines shdl be 22 mm (7/8 in.), 19 mm (3/4
in.), 19 mm (3/4in.), 25 mm (1in.), 19 mm (3/4 in.), 19 mm (3/4in.), 29 mm (1 /8 in.), and
then repeated. If a new bridge deck is to be overlaid with latex modified concrete, the surface
of such deck shal be heavily broom textured to provide maximum bonding of the overlay
materia.

Just before the concrete has taken the initid set, the ends of dabs, exposed edges, and
transverse congtruction joints shall be rounded to a 6 mm (/4 in.) radius. Longitudina
congtruction joints shdl not be edged unless otherwise directed.

Smoothness shdl be in accordance with 501.16. If, after the above requirements have
been met, portions of the floor are not entirely satisfactory, the remova and replacement of
such portions may be ordered to secure a satisfactory floor. Such remova and replacement
ghall be done with no additiona payment.

704.06 Curing. Hoor dabs shdl be cured in accordance with one of the methods of
702.21. If membrane curing is used, no exposed reinforcing sted shdl be coated with the
materid. Where it has been determined that a surface treatment to prevent scaling isto be used,
the Engineer may prohibit the use of the membrane forming curing compound on the floor dab
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or any part of the superstructure. All vertical surfaces with reinforcing steel exposed shdl be
cured in accordance with 702.21. The floor shdl be protected from pedestrian and vehicular
traffic. If waking is necessary, the surface shal be timber laid on a double burlap cushion or
approved equivalent.

Opening to traffic shal bein accordance with the gpplicable provisions of 702.24.

704.07 Method of Measurement. Concrete floor dab will be measured by the cubic
meter (cubic yard) in accordance with 702.26. However, no alowance will be made for
variaions in beam fillet depths, coping depths, or digphragm depths, which are deemed
necessary due to the beam camber, as constructed, which varies from that shown on the plans.
Reinforcing sted will be measured in accordance with 703.07. Castings and cast iron pipe will
be measured in accordance with 702.26.

704.08 Basis of Payment. The accepted quantities of concrete floor dab will be paid
for a the contract unit price per cubic meter (cubic yard) for concrete, C, superstructure.
Reinforcing stedl will be paid for in accordance with 703.08. Castings and cast iron pipe will be
paid for in accordance with 702.27.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
Concrete, C, SUPEISITUCIUNE..........ooveeeeeeeeeee e m3 (CYS)
RENFOICING STEH ..o s kg (LBS)

The costs of forms, curing, finishing, preformed expansion joints within structure limits,
and necessary incidentas shdl be included in the costs of the pay items.

SECTION 705 -- SIDEWALKS ON STRUCTURES
705.01 Description. This work shall consst of placing cement concrete Sdewaks as
an integrd part of structures in accordance with these specifications and in reasonably close

conformance with the lines, grades, and dimensions shown on the plans or as directed.

705.02 Materials. Materids shall be in accordance with the following:

CONCIELE, ClASS C....eeeeeeeeeeee e e e e e e e e e e eeeeaeeeenenaeann 702
JOINE T et e s 906.01
ReINfOrCiNg STEA.......c.ooeiieeee s 910.01

705.03 Construction Requirements. The concrete shall be placed in the formsin such
amount that, after being tamped and struck off, the full required thickness results. Reinforcing
gted shdll be in accordance with 703.

After being deposited, the concrete shdl be tamped so that the coarse aggregate is
forced down and a thin layer of free mortar covers the surface. It shal then be struck off in
accordance with 501.15(a) except the attached vibrator as described therein will be permitted
but not required. After being struck off, the surface shal be floated with an acceptable wood or
cork float.
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After floating, the surface shdl be marked into uniform rectangles by transverse
markings formed with a jointer having 6 mm (1/4 in.) radii, if shown on the plans. On
cantilevered sdewalks, a marking shal be placed over the center of each bracket and the space
between brackets divided into uniformly marked rectangles as directed.

At expanson joints, the sidewalk and curb shall be cut entirely through and the
specified type of joint ingtaled. All edges shal be finished to a6 mm (1/4in.) radius.

As s00n as finished, the sdewak shal be cured for no less than 96 hours in accordance
with 704.06.

The surface shdl be checked with a 3 m (10 ft) straightedge placed pardle to the
centerline at sufficient transverse intervals to check the genera contour. An acceptable surface
shdl vary no more than 3 mm (1/8 in.) from the straightedge, except a grade changes, and
ghdl be free from blemishes.

705.04 Method of Measurement. Sdewaks on structures will be measured by the
cubic meter (cubic yard) in accordance with the dimensions shown on the plans or as ordered.
Reinforcing stedl will be measured by the kilogram (pound) in accordance with 703.07.

705.05 Basis of Payment. The accepted quantities of sdewaks on structures will be
paid for at the contract unit price per cubic meter (cubic yard) for concrete, C, superstructure.
Reinforcing stedl will be paid for at the contract unit price per kilogram (pound) in accordance
with 703.08.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
Concrete, C, SUPEISITUCIUNE..........ooueeeeeeeeeee e m3 (CYS)
RENFOICING STEH ..o s kg (LBS)

SECTION 706 -- RAILINGS

706.01 Description. This work shall consst of the furnishing and placing of cement
concrete, structural stedl, iron or stedl pipe, or steel or duminum railings on bridges and on top
of wingwalls and retaining walls in accordance with these specifications and in reasonably close
conformance with the lines, grades, and dimensions as shown on the plans or as directed. The
line and grade shal not follow any unevenness of the superstructure.

706.02 Materials. Materids shall be in accordance with the following:

Aluminum Bridge Raling..........ccoooreirinniineireeeeeese e 910.09(b)
Barrier DEINEALONS. .........cooeereeresieere e 913.08(c)
CONCIELR.......eoeieeeee ettt 702
= T SR 909

Reinforcing stedl shdl be epoxy coated grade 60 sted and shdl be in accordance with
910.01.
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CONSTRUCTION REQUIREMENTS

706.03 Concrete Railing. In addition to the requirements set out herein, applicable
provisons of 702 and 703 shdl gpply to placing, finishing, and curing concrete and placing
gedl. Concrete railings shdl not be placed until the falsework for dl of the spans have been
removed and the spans are self supporting.

Forms shdl be smooth, tight fitting, held true to line and grade, and be removed
without injury to the concrete. These forms shdl be made from carefully selected dressed
lumber or stedl. Moldings, pand work, and beve strips shal be constructed according to the
detall plans with negtly mitered joints and true corners and be sharp, clean-cut, and free from
cracks, spdls, or other defects. The forms shdl be built with a plate at the base of the copings.
Lumber whichis50 mm (2 in.) thick shal be used for coping forms.

The dip form method may be permitted as a means to place concrete railing except if
the bridge structure is constructed under traffic. The concrete shdl be placed with an approved
concrete bridge ral dip form paver desgned to consolidate, screen, and finish the freshly
placed concrete in one complete pass of the machine in such a manner that a minimum of hand
finishing will be necessary to provide a dense and homogeneous railing in conformance with
the plans and specifications. The dump shal be 13 mm (/2 in.)) + 13 mm (12 in.). The joints
may be formed or sawed aslong as a satisfactory joint is atained. If joints are to be sawed, the
full depth saw cut shal be made before uncontrolled shrinkage cracking occurs and within 48
hours of concrete placement. Before full depth sawing, partia depth saw cuts of 64 mm (2 1/2
in.) + 13 mm (/2 in.) at the joint locations may be made as soon as the concrete has hardened
aufficiently to permit sawing without reveling. All saw cuts shdl be made a the locations
shown on the plans or as directed.

All concrete bridge railings shall be reflectorized as shown on the plans. All barrier
ddineators damaged, during or subsequent to ingtdlation, shal be replaced with no additiona
payment. The color of the barrier delineator shal match the color of the adjacent pavement
traffic markings.

Posts and joints shall be constructed perpendicular to grade.

If concrete raling is not built in compliance with the specified design, or does not
present a uniform gppearance of smoothness or color, or is not otherwise a workmanlike job,
the Engineer may require such railing to be removed and entirely rebuilt. The surface of the
concrete shal vary no more than 6.3 mm (1/4 in.) in 3 m (10 ft) from the specified cross
section, as measured from the longitudinal straightedge.

706.04 Pipe Railing. This railing shall be seamless black or gavanized sted pipe in
accordance with ASTM A 53, grade B, dl as specified. Pipe ralling shdl be erected in a
workmanlike manner, straight and true to line and grade. Fastenings shall be as indicated on the
plans. Raling posts on masonry shdl be held in place in a manner that develops the full strength
of therailing post in bending. If piperailing is not galvanized, it shal be given one coat of shop
paint before erection and 2 coats of field paint after erection, the color of the field paint to be as
gpecified or directed. Painting shal be in accordance with gpplicable provisons of 619.
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706.05 Aluminum and Steel Railings. Fabrication and erection of duminum and stedl
raillings shdl be done in accordance with the applicable requirements of 711 and as further set
out on the plans and in this specification. Shop ingpection will be provided at no expense to the
Contractor. Ends of tube sections shal be milled or sawed. Cut ends shall be true, smooth, and
free from burrs and ragged edges. The rail system shdl be continuous except as shown on the
plans. Joints shal be spliced as detailed on the plans. Welding of stedl shdl be in accordance
with 711.32 and welding of duminum aloys shdl be in accordance with the applicable
requirements of 803.07. Radiographic, magnetic particle, and dye penetrant inspection will not
be required. Anchor bolts shal be pre-set in concrete. Aluminum bearing surfaces and other
auminum surfaces which are to be in contact with concrete shal be given one shop coat of
zinc-chromate paint.

The bottom of railing posts shall be coated with an duminum impregnated caulking
compound prior to erection. After erection and aignment, openings between meta surfaces
and concrete shall be sedled in awatertight manner with the caulking compound.

706.06 Method of Measurement. Concrete railing, including al concrete work above
the top of curb, will be measured by the meter (linear foot) or by the cubic meter (cubic yard)
in accordance with the dimensions shown on the plans or as ordered. No deductions will be
made for reinforcing stedl or joints. Concrete bridge railing trangtion will be measured per each

for the type specified.

Reinforcing sted will be measured in accordance with 703.07.
Barrier delineators will be measured per each ddineator installed.

Iron or sted pipe railing and fabricated aluminum or sted railing will be measured by
the meter (linear foot) in accordance with the dimensions shown on the plans or as directed.

Linear measurements will be made from end to end of therailing aong the centerline.

706.07 Basis of Payment. The accepted quantities of concrete railing will be paid for
at the contract price per meter (linear foot) or cubic meter (cubic yard), for railing, concrete, of
the class specified. Pipe railing will be paid for at the contract unit price per meter (linear foot).
Fabricated duminum or sted railing will be paid for at the contract unit price per meter (linear
foot) for railing of the type specified. Reinforcing steel will be paid for at the contract unit price
per kilogram (pound). Barrier delineator will be paid for at the contract unit price per each,
complete in place and accepted. Concrete bridge railing transtion will be paid for a the
contract unit price per each for the type specified, complete in place.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
BaTIEr DEINEALON .......ccoviieieeeieierie et EACH
Concrete Bridge Railing Trangition, e EACH
type
RaAIING, e m (LFT)
type
RaliNg, CONCIEIE, ot m (LFT)



120

10

20

30

class m3(CYS)
RAIING, PIPE....eieee et m (LFT)
RENFOICING STEE ..o s kg (LBS)

The costs of painting, washers, rivets, welding, anchor bolts, and necessary incidentals
shall be included in the cogts of the pay items.

Ten percent of the cost of railling quantities may be paid when anchor bolt assemblies
areingtalled and approved.

Concrete railing which the Engineer has ordered removed and rebuilt in accordance
with 706.03 shdl be with no additiona payment.

SECTION 707 -- PRECAST AND PRESTRESSED CONCRETE
STRUCTURAL MEMBERS

707.01 Description. This work shall consst of the construction and furnishing of
reinforced cement concrete structura members cast outside the structure, transported to, and
incorporated into the structure in accordance with these specifications and in reasonably close
conformance with the lines, grades, and dimensions shown on the plans or as directed.

The members shdl be prestressed if so specified. This work shdl dso consst of the
congtruction and furnishing of a precast prestressed deck panel superstructure, which will be
permitted as an aternate to the formed and poured bridge floor dab for a prestressed concrete
|-beam bridge.

707.02 Materials. Materids shall be in accordance with the following:

Coarse Aggregates, Class A, SzeNO. OL.......coeveveinenieee 904.02
Concrete Curing Materids and ADMIXIUreS........c.coveeveveeeeennene. 912
ElastomeriC BEAINGS........coeereeererieese e 915.04
Fine Aggregates, SZze NO. 23.........cooiirrirenneneee e 904.01

FIY AN 901.02
Portland Cement ... s 901.01(b)
Prestressing ST ... 910.01(b)7
ReINfOrCiNg STEA ..o 910.01

707.03 General Requirements. Structurd members including bridge dabs,
box-beams, and I-beams, shal be manufactured in an gpproved plant where strict control over
manufacturing and curing procedure is maintained a dl times. Dimensons and design
requirements for structurd members shdl be as shown on the plans. Lengths and dimension
tolerances shdl be as shown on the plans or as otherwise specified.

Precast prestressed concrete deck panels shall be designed to support the dead load of
the panel, reinforcement, plastic concrete, and a construction load of 2.4 kPa (50 Ib/ft?). The
panel and dab shdl be designed to support the dead load of pand, reinforcement, and class C
concrete acting on the non-composite section.

If detailed design drawings are not included in the plans, one set of desgn
computations and 4 sets of detailed shop drawings shdl be submitted for gpprovd. The
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submitted drawings shdl be 560 mm by 860 mm (22 in. by 34 in.) in overdl sze. These shop
drawings will be reviewed for design features only. The Contractor shdl be responsible for
dimensions, accuracy, and fit of work. Certified mill test reports shal be furnished for dl high
tendle sed. Fabrication shdl not begin until the shop drawings are gpproved. Design
computations for deck pands shall be submitted for gpprovd for tota dab thickness greater
than 200 mm (8 in.) or clear spansin excess of 2.3 m (7 ft 6 in.). Design shall be in accordance
with the AASHTO Standard Specifications for Highway Bridges.

Reinforcing stedl shall be placed in accordance with 703. Additiond reinforcing steel
which may be required in the poured bridge floor dab or railing resulting from the use of
prestressed deck panels shall be epoxy coated in accordance with 703.

CONSTRUCTION REQUIREMENTS
707.04 Steel and Concrete Requirements.

(a) Reinforcing Steel. A tight coat of concrete grout will be permitted on stirrups
extending from precast members. All loose and flaky materia shall be removed.

(b) Welding Reinforcing Steel. In lieu of tying, reinforcing sted except
prestressing steed may be welded in accordance with the following:

1. Weding will be permitted only at intersections of bars. Splicing of the
reinforcing sted by welding will not be permitted. Welds shal have a
satisfactory gppearance. There are no numerical strength requirements for
the completed welds. However, they shdl be of such srength as to
adequately hold the crossng bars in ther true postion during the
placement of concrete. As low a current as possble shal be used 0 asto
preclude notching and undercutting and il provide a weld of the
intended strength. Notching or undercutting of the bars will be cause for
regjection of the bars so damaged and the bars shall be replaced as directed.

2. Wdding shdl be by the shidded metd-arc process using only electrodes
with low hydrogen classifications E7015, E7016, E7018, or E7028 in
accordance with AWS A5.1. No minimum prehest or interpass
temperature is required, except that welding shall be done only when the
base metd temperature is aove 2 °C (35 °F). The low hydrogen
electrodes shall be dried for at least 2 hours at a temperature between 232
°C (450 °F) and 260 °C (500 °F) before they are used. Electrodes shdl
be stored immediately after drying in a storage oven held a a temperature
of at least 121 °C (250 °F). Electrodes that are not used within 4 hours
after remova from a drying or storage oven shdl be re-dried before use.
Electrodes which have been wet shall not be used.

3. All wdding procedures and welders to be employed shal be qudified by
tests as prescribed below. Evidence may be accepted of previous
qudification of the welding procedures and welders to be employed. The
same bar stock and type of welding equipment that is required for
fabrication of the sted shall be used in quaifying welding procedures and
welders. Welding procedures shall be qudified by preparing and testing 2
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sample welds of each combination of bar Sze and sted type to be welded
a intersections in the congtruction work. Each sample shal be subjected
to atendle test across the point of the weld. The specimens shall develop
the minimum requirements for tenslle strength and yield strength of the bar
stock. However, falure to be in accordance with the percentage of
elongation gpecified for the sted bars used will not be cause for
disqualifying the welding procedure or the welder.

4. Wdders shdl be qudified by preparing and testing samples in the same
manner as specified above for qudification of welding procedures.
Preparation of welds for qualifying procedures and welders shal be done
in the presence of the Engineer. Such inspection shall be requested at least
5 daysin advance. All necessary equipment, personnd, and materids shal
be assembled and any experimentd work performed so that qudification
of welders and welding procedures can be concentrated on a reasonably
short and continuous period of time. The cost of qudifying the welders
and welding procedures shdl be at the expense of the Contractor and will
be consdered incidental to and included in the pay item for sructura
members, except that testing of the specimens will be performed by the
Department at no expense to the Contractor.

(c) Concrete. Concrete shal be air entrained and in accordance with the applicable
provisons of 702.05. Water-reducing, or water-reducing and retarding admixtures may be
used. Admixtures shdl not contain chlorides which have been added as an ingredient of
manufacture. Admixtures, other than ar-entraining admixtures, shal not be used with
ar-entrained cement. The cement content of the mixed concrete shall be sufficient to obtain the
gpecified minimum 28 day compressive sirength. The provisons of the yield test to determine
the cement content in accordance with 109.01(e) will not gpply. Sump shdl be no less than 50
mm (2 in.) nor more than 125 mm (5 in.). Precast concrete members which are not prestressed
shdl have aminimum compression strength of 31 MPa (4500 ps) in 28 days.

Prestressed members shal be in accordance with the following unless otherwise shown
on the plans.

1. Minimum 28 day compressve strength of concrete shdl be 34.5 MPa
(5,000 ps).

2. Minimum compressive strength of concrete at time of prestressing shdl be
27.6 MPa (4,000 ps).

3. Initid tenson of prestressing sted shdl be as shown on the plans.

Inspection of the precast member during manufacture and checking and testing
aggregates, cement, concrete, and sted specimens will be performed. All specimens shdl be
furnished without cost to the Department. Notification shal be made as soon as reinforcing
ded isavailable for sampling and testing, and also at least 5 daysin advance of the beginning of
the manufacture of the precast member. This ingpection, checking, and testing performed by
the Department will not relieve the Contractor or his manufacturers from performing their own
ingpection, testing, and checking as necessary to maintain strict control over the manufacturing,
handling, and curing procedure. By means of a mechanica recording device, a permanent
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record of the force applied to each strand of prestressing sted and the identification of the
strand and unit to which the record applies shdl be provided.

707.05 Forms. Structurd members shdl be manufactured in sted forms which are
unyielding, mortar-tight, and of sufficient rigidity to prevent distortion due to pressure of the
concrete. They shal be so designed that the finished concrete isin accordance with the required
dimensons and contours. The design of the forms shdl take into account the effect of vibration
of the concrete as it is placed. Forms shdl be filleted at dl sharp corners and shall be given a
bevel or draft at dl projections to ensure easy remova. Exposed edges of curbs shdl be
beveled or edged. Forms shall be set and maintained true to the lines designated until the
concrete is sufficiently hardened or for periods hereinafter specified. Interiors of forms shal be
treated with an approved formulated form coating which alows them to be released without
adhering, discoloring, or otherwise damaging the concrete. Form coating materials shal not
comein contact with reinforcing or prestressing stedl.

The deck pand system, if permitted and used, shdl replace the bottom mat of dab
reinforcing and, depending on panel depth, the bottom 64 or 75 mm (2 1/2 or 3in.) of the class
C concrete dab. Formwork is eiminated in the areas between the beams, but forms shall be
used for the copings and digphragms. Details such astype, Sze, and location of the reinforcing
stedl, the prestressing strands, welded wire fabric, and concrete shall be as shown on the plans.

Mating surfaces of the deck panels shdl have a maximum deviation of (3 mmin 1.8 m
(/8 in. in 6 ft). All other dimensions as shown on the plans shall be fabricated to 159 mm (6
/4 in.), except the vertica location of prestressng strands shal be 154 mm (6 1/16 in.). All
pand joints shal be mortar tight immediately prior to placing the cast-in-place portion of the
deck dab. The precast deck pandls shal be wetted until free moisture appears and remains.

707.06 Placing and Finishing Cement Concrete. Concrete, during and immediately
after depositing, shdl be consolidated with vibrators and suitable spading tools. Vibration shall
be applied at the point of depost and in the area of freshly deposited concrete. The vibrators
used may beinternal, external, or a combination of both. Internd vibration shall be of sufficient
duration and intengity to consolidate thoroughly, but shal not be continued so as to cause
segregation. Vibration shall not be continued at any one point so that localized areas of grout
areformed.

The entire operation of depositing and consolidating the concrete shall be conducted so
that the concrete will be smooth, dense, and free from any honeycomb or pockets of
segregated aggregates. The concrete in each member shall be placed in one continuous
operation. Roadway surfaces shdl be finished with a wood float. The outside vertica faces of
facia girders and the exposed face and top of the curb section shdl be finished in accordance
with 702.20(b), by using grout, or by mechanica or other approved methods.

If grout is used, it shal consst of a mixture of portland cement, sand, water, and a
bonding agent proportioned and mixed in accordance with the recommendations of the
manufacturer of the bonding agent. The bonding agent shdl be an emulson of interndly
plasticized high copolymer resins, uniformly dispersed in water, and containing & least 50
percent solids. The dried film shdl be flexible, free from any tendency to harden or crack, and
ghal not reeemulsfy on exposure to water. When tested in accordance with Federal Test
Method Standard No. 141a and Scrub Resistance Method 6142, it shall withstand 1000 cycles.
It shal not coagulate on mixing and shal be compatible with al types of portland cement.
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When furnished under this specification, the bonding agent shdl be covered by a type C
certification in accordance with 916.

The surface to be finished with grout shall not be rubbed. It shall be cleaned of dl all,
grease, and other foreign matter which might prevent proper bonding of the grout. Preparation
of the surface and method of gpplying the grout shal be in accordance with the directions of
the manufacturer of the bonding agent. The grout finished surface shal have a color
approximately the same as the adjacent concrete surfaces, have a smooth texture, be uniformin
color, and be cured in accordance with the applicable provisons of 702.21. Membrane forming
curing compound in accordance with AASHTO M 148, type |, shdl be used.ring shal
commence no later than 4 hours after the grout has been placed.

If deck panels are used, the class C concrete shal be placed in accordance with 702.19.
The concrete shdl be vibrated to prevent honeycombs and voids, especidly at construction
joints, expansion joints, and the ends of the pandls. The tops of the deck panedls shal be broom
or wire brush finished in the direction of the prestressing strands. The corrugations formed shall
be uniform in gppearance and shall not be more than 6 mm (1/4 in.) in depth. The coarse
aggregate shal not be displaced when preparing the roughened surface.

707.07 Removal of Forms and Curing. Side forms may be removed when no
distortion, dump, or misaignment of the concrete will result. Precast members which are not
prestressed shdl remain on the bottom supporting forms for the span until the concrete has
reached a strength of at least 13.8 MPa (2,000 ps) as evidenced by test cylinders made and
cured in the same manner as the dab.

Curing may be done by wet curing or by accelerated curing.

When wet curing is used, the exposed surfaces of the members shal be covered by 2
layers of wet burlgp and the burlap shal be kept wet. Additional curing of precast or
prestressed units will not be required provided the minimum specified ultimate strength can be
obtained.

When accelerated curing of the concreteis used, it shal be done by low pressure steam
or radiant heat curing. Insulated blankets may be used to reduce heat and moisture loss subject
to maintaining a 10 °C (50 °F) minimum temperature. The heat shdl aways be gpplied a a
controlled rate following the initid set of the concrete, and an effective method of retaining the
heat and moisture in the concrete shal be used during the curing cycle.

Curing shall be in a suitable enclosure to minimize heat and moisture loss. Except to
maintain a minimum temperature of 10 °C (50 °F), heat shdl not be applied until the concrete
has attained itsinitia set. The time of initial set may be determined by ASTM C 403. When the
initia set is not determined by ASTM C 403, the initid gpplication of heat shal be from 2to 4
hours after final placement. If retarders are used, this time shall be increased to from 4 to 6
hours.

During the initid application of radiant heat or live steam, the ambient temperature
within the curing enclosure shdl increase at an average rate not exceeding 5 °C (40 °F) per
hour until the curing temperature is reached. Neither the maximum temperature within the
enclosure nor the maximum temperature on the surface of the concrete shall exceed 71 °C
(160 °F). The maximum curing temperature shall be held until the concrete has reached the
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minimum required strength for moving precast units. Detensoning should be accomplished
immediately after accelerated curing has been discontinued. Additiona curing of precast or
prestressed units will not be required provided the minimum specified ultimate strength can be
obtained.

Radiant heat may be applied by means of pipes circulating steam, hot oil or hot water,
or by eectric heating e ements. When steam is used, the jets shall be positioned so that they do
not discharge directly on the concrete, forms, or test cylinders. The steam shdl be a 100
percent relative humidity to prevent loss of moisture and to provide moisture for proper
hydration of the cement.

During the period of initid set of the member and during the accelerated curing by
radiant heet, the concrete shall be kept wet by the method outlined above for wet curing.

A recording thermometer shal be provided and used to verify compliance with the
temperature requirements.

Approva shdl be obtained before curing is done by any means other than those
outlined above.

707.08 Handling and Shipping. The precast members shdl not be subjected to
excessive abuse which produces crushing or undue marring of the concrete. Members damaged
by improper storing or handling shdl be replaced with no additional payment. Unless some
other method is gpproved, precast members shdl be handled with a suitable hoisting device
provided with a spreader ding. The spreader shdl be of sufficient length to prevent horizontal
forces being produced in the member due to lifting and shall be equipped with leads and hooks
a each end. The girders shdl be lifted by the devices shown on the plans. Alternate lifting
devices and procedures shdl be at the owner's or supplier's option, and must be gpproved prior
to use. If any other method of handling is used, it shdl be shown on the shop drawings and
approved prior to use. If the method produces horizontal forces in the precast member,
aufficient stedl reinforcement shdl be added to compensate for them.

The members shdl remain in an upright podtion at al times and shal be supported as
indicated herein when in storage and during transportation to the construction site.

In storage, 1-beams, box-beams, and dabs shdl be fully supported across their width on
battens not less than 100 mm (4 in.) wide with one being placed at each end at the centerline of
the bearing. The supports of the members while in storage shdl be maintained in a leve
position so no twisting occurs.

The precast members shal not be shipped nor used until the concrete reaches a
strength of 31 MPa (4,500 psi) for members which are not prestressed and 34.5 MPa (5,000
ps) for members which are prestressed as evidenced by test cylinders made at the time of
casting and cured in the same manner as the precast members which they represent. If they are
shipped prior to 28 days, additiond test cylinders shal be made to ensure adequate 28 day
resultsin case of earlier falure.

During transportation, the members shall be supported with truck bolsters or battens
no less than 100 mm (4 in.) wide which are padded with no lessthan 13 mm (2/2 in.) of rubber.
The ends of 1-beams shdl extend no more than the depth of the beam and not more than 1 m
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(3.5 ft) beyond the supports. The ends of box-beams shall extend no more than 1 1/2 times
their depth and not more than 0.9 m (3 ft) beyond the supports. The ends of dabs shall extend
no more than the depth of the beam beyond the supports. Supports of cantilever beams shall be
as shown on the plans. Trucks with double bolsters will be permitted, provided the beams are
fully seated on the outer bolsters and the inner bolsters are no more than 2.4 m (8 ft) from the
ends of the beams. Wood blocks or other suitable material shal be placed under the tie chains
to prevent chipping the concrete.

707.09 Placing Structural Members. Erection of the precast deck shall commence at
the centerline and proceed out to the curb, one member at atime. As each member is placed,
the transverse tie bars, if shown on the plans, shall be inserted and secured. Any shifting of the
members shal be done while they are held free of the supports by the hoisting device. The use
of asted pinch bar will not be permitted. Members shdl be set to proper line and grade with
uniform bearing on bridge seats, mortar joints, or bearing pads as required on the plans. When
required, members shal be secured to the pier or bent with dowel rods. Holes for dowels shdl
be filled with mortar at fixed ends and with crack or joint filler at expansion ends. Longitudina
keyway joints shdl be cleaned. A coat of cement mortar shall be scrubbed on the surface. The
joint shal be filled with a non-shrinking grout composed of one part portland cement, 2 parts
No. 23 fine aggregate, and an approved non-shrinking additive or a non-shrink, non-metdlic
cementation grout in accordance with ASTM C 1107. All bolts or drains shown on the plans as
necessary or desirable to be placed in the concrete shdl be placed by the methods and &t the
locations shown on the plans. Necessary tie rods, tie bolts, and hardware for tying members
together shdl be furnished.

Dowel holes shall not be grouted nor concrete or the forming therefor, be placed in
floor dabs, digphragms, or shear keys prior to receipt of complete documentation of the
acceptability of the members and bearing pads, including the satisfactory laboratory reports and
certifications in accordance with 915.04(e). Neither the members, nor the bearings will be
considered incorporated into the work, and neither will be paid for until this documentation is
accomplished satisfactorily.

Railing, when required, shall be of the type shown on the plans. The component parts
ghal be in accordance with 706, unless otherwise indicated on the plans. Other precast or
prestressed structura members shdl be placed in the structure in accordance with the plans and
the specifications or specia provisonsindicated for the type of structure being built.

Cranes or other heavy erection equipment may be operated on the precast or
prestressed members only if approved in writing and if a proposed operating procedure is
submitted showing loading, distribution of loads, resulting stresses, and that the design of the
membersis satisfactory to permit it. However, such approval shall not relieve the Contractor of
any damage from this operation.

707.10 Method of Measurement. Precast or prestressed concrete structural members
will be measured by the number of members ingtdled or by the square meter (square foot) of
roadway surface as specified. No measurement will be made if payment is on alump sum basis.
Railing will be measured in accordance with 706.06 if pecified asa pay item.

707.11 Basis of Payment. The accepted quantities of precast or prestressed concrete
structurd members will be paid for a the contract unit price per each or per square meter
(square foot) for structurd member, concrete, of the type and size specified. Precast or
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prestressed concrete structural members for which the type and size is not shown in the
Schedule of Pay Items will be paid for at the contract lump sum price for structural members,
340 concrete.
Railing will be paid for in accordance with 706.07 when specified as a pay item.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)

Structural Member, Concrete, f o eerereeeseeseeee e EACH

YPE  FZE.i e m2 (SFT)

350 Structural Members, CONCIELE..........cccereeeerereeese et LS

Reinforcing sted, elastomeric bearing pads, bearing beams required for box beams,
bearing assemblies required for 1-beams and box beams, bearing plates, expanded polystyrene,
threaded dowels, threaded inserts in facia beams, hex bolts, seder on the outsde face of facia
beams and on the tops of al beams, and necessary incidentas shdl be included in the cost of
thiswork.

The cogt of ralling shdl be included in the cost of this work if such railing is not

Specified asapay item.
360

The cost of precast prestressed concrete deck panels shal be included in the cost of
concrete, C, superdtructure. The pay quantity of such concrete in the dab will be computed
from the dimensions for the formed and poured bridge floor dab shown on the plans. The pay
quantity of reinforcing sted will be the plan quantity shown with no adjustment for diminating
the bottom reinforcing stedl layer or for additiona reinforcing steel required due to use of the
precast panels.

SECTION 708 -- PNEUMATICALLY PLACED MORTAR
708.01 Description. This work shall consst of preparing stone, concrete, or other
surfaces for and the pneumatic application of mortar as a plain or reinforced coating in

accordance with these specifications and as shown on the plans or as directed.

708.02 Materials. Materids shall be in accordance with the following:

10 Portland Cement ..o 901.01(b)

Welded sted wire fabric shdl consst of wire, sze W 1.5 or gpproximatdy 3.43 mm
(No. 10 gage), spaced and welded a 75 mm (3 in.) intervas, or wire, Sze W 1 or
gpproximately 2.68 mm (No. 12 gage), spaced and welded at 50 mm (2 in.) intervals.

CONSTRUCTION REQUIREMENTS
20
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708.03 Preparing Surface. The surface of all sted to be covered shdl be thoroughly
cleaned of dl paint, rust, grease, dirt, or other foreign materials. All loose or defective portions
of masonry to be covered shall be removed and the surface thus exposed cleaned. The use of a
sand blast asan ad in cleaning any surface may be required.

708.04 Reinforcement. If wire mesh fabric is required, it shal be cut into sheets of the
proper szes and bent carefully over atemplate so that the mesh closdly follows the outline of
the member to be covered. It shall be attached to such members at intervas of not to exceed
0.6 m (2 ft).

Insofar as feasible, the mesh shall pardld the surface of sted members 19 mm (3/4in.)
out from the face. Where sheets mest, they shdl lgp a least 100 mm (4 in.) and shdl be
fastened together securely.

Wire fabric reinforcement shal be used in dl areas where the thickness of the mortar
exceeds 75 mm (3 in.) and dso if the present sted reinforcement is exposed after the
disntegrated concrete has been removed. The wire fabric shal be fastened to the concrete
masonry with 6 mm (1/4 in.) machine bolts screwed into lead anchors driven into holes drilled
into the concrete, or by pins or nails shot into the concrete by an impact gun. Such bolts or pins
shdl be spaced on 200 mm (8 in.) centers in each direction and shdl be of sufficient length to
gpace the fabric gpproximately 50 mm (2 in.) from the surface being repaired. Where the fabric
can be fastened to the reinforcing stedl, the bolts, pins, or nails may be omitted.

708.05 Proportioning and Mixing. The dry mixture shal consst of one part portland
cement to 3 parts sand. The cement and sand shall be drymixed in an agpproved proportioning
plant or in batch boxes. Measurement may be by volume or weight. Before placing the
proportioned materids in the hopper of the application gun, al lumps 6 mm (/4 in.) or over
shall be removed by screening.

708.06 Placing Mortar. This work shall be done only by experienced personnel. No
one operating the nozzle will be deemed experienced unless he has done similar work on other
structures of like type has been satisfactorily completed.

Just prior to placing mortar, the surface shdl be washed with water and compressed
ar. The mortar shall be placed on awet surface.

The equipment for placing the mortar shall be operated in accordance with the
recommendations of the manufacturer.

In shooting any surface the nozzle shdl be held at such distance and in such position
that the flowing stream of materia impinges, as nearly as possible, at right angles to the surface
being covered. All deposits of loose sand shdl be removed. Shooting shall start on those areas
where the greatest thickness is required. Mortar shall not be applied more than 50 mm (2 in.)
thick in one operation. Where a finished thickness of more than 50 mm (2 in.) is required, it
shall be obtained in successive operations and enough time adlowed to permit the previous layer
to set. During application, the required thickness shall be maintained by shooting strips. A full
thickness shdl be obtained over thin edges of stedl.
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After completion of a section of coating, al high spots shal be cut off with a sharp
70  trowe or screeded to atrue plane as determined by the shooting strips. Finished edges shdl be
true and even.

708.07 Finishing. After al surfaces have been brought to the required contour and
smoothness, they shdl be finished with a flash coat gpproximately 3 mm (1/8 in.) thick. This
coat shdl produce a uniform color and finish and an approved gppearance on al exposed
surfaces. Proportioning and mixing of the flash coat shal be in accordance with 708.05 except
white portland cement shdl be used. Before placing the proportioned materids in the hopper of
the gpplication gun, al lumps 3 mm (1/8 in.) or larger shdl be removed by screening. No less
than one bag of the white cement to each 28 m? (300 s ft) of surface shall be used.

80

Immediately after completion, the surface shal be covered with wet burlap or wet
cotton mats and these shall be kept wet for at least 96 hours. No mortar shal be placed when
the air temperatureis below 10 °C (50 °F) nor againgt a surface which contains frost. After the
work has been completed, al rebound and other debris shall be removed from the work.

708.08 Method of Measurement. Pneumaticaly placed mortar will be measured by
the square meter (square foot), complete in place. The area measured will be the actua finished
surface. Welded sted wire fabric, where used, will be measured by the square meter (square
foot), completein place.

90

708.09 Basis of Payment. The accepted quantities of pneumaticaly placed mortar and
welded sted wire fabric will be paid for a the contract unit price per square meter (square
foot), complete in place.

Payment will be made under:
Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)

Pneumatically Placed MOItar ...........oceeveeneneereseee e m2 (SFT)
100 Welded Steed WIre FAIC .....ccoveeeee s m2 (SFT)

The areas where loose or defective portions of masonry exceed an average of 100 mm
(4in.) in depth will be paid for a a price to be determined by multiplying the contract unit price
for pneumaticaly placed mortar, respectively, by the factors as follows:

(8) For portions thereof whose average depth is greater than 100 mm (4 in.) but
[essthan 150 MM (61N)....c.eiiieirieereer e 1.25

(b) For portions thereof whose average depth is greater than or equa to 150 mm
110 (6in.) but l[essthan 200 MM (81N.) ....erveeririrereerereer s 1.50

(c) For portions thereof whose average depth is greater than or equa to 200 mm
(8in.) but lessthan 250 MM (L00N.) c.eviirrirererieerere s 175

(d) For portions thereof whose average depth is greater than or equa to 250 mm
(20in.) but lessthan 300 MM (12 1N.) c.ecuererirereereerere e 2.00
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(e) For dl portions thereof whose average depth is greater than or equa to 300
mm (12 in.), the work shal be done as extra work. Payment will be made in
120 accordance with 104.03.

SECTION 709 -- PORTLAND CEMENT CONCRETE SEALERS

709.01 Description. This work shdl consst of cleaning the concrete surface by
sandblasting and applying a concrete sedler in accordance with these specifications and in
reasonably close conformance with the plans or as directed. Surfaces to be sedled with portland
cement concrete seders shdl be given only aclass 1 finish in accordance with 702.20(a).

709.02 Materials. Materids shall be in accordance with the following:

10 Epoxy Penetrating SEalers........cocovveerenrenesee s 909.09
Other Portland Cement Concrete Seders.......ovvvveicieeiieciecnenn, 909.10

CONSTRUCTION REQUIREMENTS

709.03 Surface Preparation. The surface to be sedled shall be thoroughly cleaned of
al foreign materiads by sandblagting just prior to seding. Find cleaning shal be done with
compressed air. The air compressor shdl be equipped with suitable separators, traps, or filters
which remove water, oil, grease, or other substances from the air lines. If rain sufficient to
uniformly wet the surface occurs after the sandblast cleaning and prior to the sedling, and the

20  cleaned surface is not protected from the rain, the surface to be sealed shall be re-sandblast
cleaned.

709.04 Environmental Requirements.

(a) General Requirements. Concrete sedler shall not be applied in rainy conditions
or if rain is anticipated within 2 hours after application. Concrete sedler shal be applied when
the temperature of the concrete surface to be sealed is5 °C (40 °F) or above and when the air
temperature is 10 °C (50 °F) or above, unless otherwise approved in writing. Concrete seder
shdl not be gpplied when the ambient temperature is expected to fadl bedow 2 °C (35 °F)

30  within 12 hours &fter application.

(b) Epoxy Penetrating Sealers. Cast-in-place concrete shdl have a minimum of 3
days dry cure prior to the application of epoxy penetrating sedler.

(c) Other Portland Cement Concrete Sealers. The concrete to be sedled shal be
cured as stated on the Approved List of Other Portland Cement Concrete Sedlers prior to
seder gpplication.

(d) Low Temperature Epoxy Penetrating Sealer. A low temperature epoxy
40 penetrating seder shdl be applied in accordance with the requirements for epoxy penetrating
seder. However, the low temperature epoxy penetrating seder shal be applied when the
temperatures of the concrete surface and the air are 2 °C (35 °F) or above. Low temperature
concrete sedler shal not be applied when the ambient temperature is expected to fal below -7

°C (20 °F) within 12 hours of application.

709.05 Sealer Application.
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(a) General Requirements. The concrete surface to be sealed shdl be completely
cleaned and shdl be dry and dust free prior to the gpplication of concrete seder. The concrete
seder shdl be gpplied in a crisscross pattern and should any flat or dry spots gppear, more
seder shdl be applied. However, there shdl be no puddling of materid on the surface. The
seded surface shdl be dlowed to cure in accordance with the manufacturer's
recommendations. No vehicular traffic will be alowed on the sealed surface during the curing
time.

A qualified technica representative of the manufacturer may be required to be on the
job the first day the sedler is used. It shall be this representative's responghbility to instruct the
workersin proper mixing, application technique, and safety precautions.

(b) Epoxy Penetrating Sealer. The mixing of the 2-component parts of the epoxy
penetrating sedler, their handling and application on the concrete surface shdl be in drict
accordance with the recommendations of the manufacturer except as may be otherwise
gpecificaly covered in these specifications. Under no circumstances shdl any solvent be added
to the compounds.

The epoxy penetrating seder shall be applied a the rate of 2.2 to 2.7 m?/L (90 to 110
g ft/gd.). The seder shdl be mixed in the exact manner the manufacturer recommends. After
the materia has been adequately mixed, preferably by power, and the induction time completed
in accordance to manufacturer's recommendations, it shall be applied to the cleaned dry surface
by brush, roller, squeegee, or other approved method.

All cracks shdl be filled before beginning the complete seding of the entire required
surface. This crack filling operation shdl cure a minimum of 2 hours or in accordance with the
manufacturer's recommendations before the complete surface is seded with the epoxy
penetrating sealer. After the surface has been sedled and properly cured, all cracks that are not
completely filled shdl be retreated. This retreatment of cracks shdl be completed within 72
hours.

After sufficient amounts of the epoxy penetrating sedler have been gpplied and before
the materid has started itsinitial set or becomes tacky, alight coating of dry clean sand shdl be
broadcast at a rate of 0.55 to 1.10 kg/m? (one to 2 Ib/sq yd) onto all treated surfaces which
carry vehicular or pedestrian traffic. The sand shdl contain not less than 90 percent slica and
ghall be in accordance with the following gradation:

SIEVE PERCENT PASSING
1.18 mm (No. 16) 100
150 pm (No. 100) 0-5

After the sand has been applied, the sedled surface shdl be dlowed to cure.

(c) Other Portland Cement Concrete Sealers. The seder chosen for use shdl be
applied a the application rate specified on the Approved List of Other Portland Cement
Concrete Seders. The seder shdl be applied without dilution or dteration. Seders, which are
applied by spraying shdl be sprayed onto the concrete surface using low pressure spray
equipment with a sufficient number of passes to achieve the minimum gpplication rate and a
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uniform coverage. The low pressure spray agpparatus shal have a 105 kPa (15 ps) maximum
nozzle pressure with a course fan spray, such as a garden, form oil, horticulture, or other low
pressure sprayer. The spray equipment tanks, and hoses shall be thoroughly clean, free of
foreign matter, oil resdue, and water prior to use. Seders, which are applied by flooding the
concrete surface, shdl be spread to achieve uniform coverage and accordance with the
Approved List of Other Portland Cement Concrete Seders. If roller spreading is required, a
clean new roller shdl be used for each agpplication sequence. If brooming is specified, a clean,
gtiff-bristled broom shall be used to spread and work the sedler into the concrete surface.

(d) Clear Sealers. Clear seders shdl be used on dl vertica wal surfaces such as
concrete bridge ralling, barrier wall, exterior concrete bridge beams, etc., when seding is
specified for these items. The epoxy penetrating seders are not clear sealers. Clear seders will
be those identified on the Approved List of Other Portland Cement Concrete Sedlers.

(e) Alternate To Concrete Sealers. In lieu of concrete surface seding for concrete
barrier wall and concrete bridge railing, an dternate concrete mix design may be used. The
concrete mix design shdl be as specified, except either 3% microslica by mass (weight) of
cementitious materia shal be added to the mix design or 30% ground granulated blast furnace
dag substitution based on the required cement content shall be incorporated into the mix. The
subgtitution of ground granulated blast furnace dag shdl be in accordance with 702.05. A
water-reducing admixture or a water-reducing retarding admixture shall be used in the mix
design, and the amount of water added shal be adjusted accordingly. The use of these
admixtures shdl be in accordance with 702.05.

When one of these dternate concrete mix designs are used in lieu of a concrete surface
seder, aclass 1 finish in accordance with 702.21(a) will be required.

709.06 Safety Precautions. Epoxy materids are toxic and may be dermititic.
Precautions shal be taken to protect workers from the hazards of these materids. Solvents in
the epoxy penetrating seders and some of the other seders are flanmable. All necessary
precautions shal be taken pertaining to the handling and potential overspray of these concrete
seders.

709.07 Method of Measurement. Since payment will be made in a lump sum, only
those measurements necessary to verify application rateswill be made.

709.08 Basis of Payment. The accepted quantities of this work will be paid for at the
contract lump sum price for surface sedl.

If an dternate concrete mix design in accordance with 709.05(e) is used in lieu of
concrete surface sealing or portions thereof, it will be paid for as surface sedl.

Payment will be made under:

Pay Item Pay Unit

The cogs of dl materids, labor, equipment, and necessary incidentas shdl be included
in the cost of thiswork.
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If a curing-seding materid in accordance with 702.22(c) is used in lieu of seding
concrete surfaces or portions thereof, it will be paid for as surface sedl.

SECTION 710 -- REPOINTING MASONRY IN STRUCTURES
710.01 Description. This work shal condgst of repointing concrete, rubble, dressed
stone, or brick masonry structures with mortar in accordance with these specifications and in

reasonably close conformance with the plans or as directed.

710.02 Materials. Materids shall be in accordance with the following:

FINE AQOrEQALE.........oieeeeieeeeee e 904.01
Hydrated LimMe ..o 913.04
MBESONTY CEMENT.......eeiieeeeeeee e 901.01(c)
Portland Cement ..o s 901.01(b)

CONSTRUCTION REQUIREMENTS

710.03 Repointing Concrete Masonry. All honeycombed, wesathered, or
disintegrated areas in the concrete shal be cut out and thoroughly cleaned of al loose concrete,
dirt, or other foreign materia to a depth and over the area necessary to produce a firm and
solid connecting surface for the adherence of the new mortar. This prepared surface shall be
coated with epoxy resn adhesive in accordance with AASHTO M 235, class |, filled with
mortar well driven in, and finished to meet gpprova. Where the surface is to be cleaned out to
such depth and area that the new mortar does not stay in place without support, aform shall be
placed over the area and the space so enclosed filled with well-consolidated mortar. After the
forms are removed the mortar shall be protected in accordance with 708.07.

710.04 Repointing Rubble Masonry. All spaces around the rubble aggregate, after
being cleaned, shdl be well filled with mortar. If any of the rubble is loose, it shal be settled
into place before the mortar has set.

710.05 Repointing Dressed Stone and Brick Masonry. The joints in the masonry
shall be cleaned of all loose mortar and foreign materia for a depth of at least twice the width
of thejoint. The joints shdl then be filled with mortar, well driven in and negtly finished.

710.06 Method of Measurement. Repointing masonry in structures will be measured
by the square meter (square foot) of actua surface area of masonry repointed. Individua
patches of lessthan 0.1 m? (1 s ft) in areawill be considered as 0.1 n? (1 sq ft).

710.07 Basis of Payment. The accepted quantities of repointing masonry in structures
will be paid for at the contract unit price per square meter (square foot) of repointed masonry
completein place.

Payment will be made under:
Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)

Repointing Masonry in SITUCIUFES..........co.eererieereesese e m2 (SFT)
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The areas where repointing masonry in structures exceeds an average of 100 mm (4
in.) in depth will be paid for at a price to be determined by multiplying the contract unit price
50 for repointing masonry for structures, respectively, by the factors as follows:

(8) For portions thereof whose average depth is greater than 100 mm (4 in.) but

[€sSthan 150 MM (B1N.).ecueieiieirieieere e 1.25
(b) For portions thereof whose average depth is greater than or equa to 150 mm
(6in.) but [essthan 200 MM (81N.) ...erveerrirererrerere s 1.50
(c) For portions thereof whose average depth is greater than or equa to 200 mm
(8in.) but lessthan 250 MM (L0N.) c.cveirrirerireereree s 175
60
(d) For portions thereof whose average depth is greater than or equa to 250 mm
(20in.) but lessthan 300 MM (12 1N.) c..ceririrereerereree e 2.00
(e) For dl portions thereof whose average depth is greater than or equa to 300
mm (12 in.), the work shal be done as extra work. Payment will be made in
accordance with 104.03.
SECTION 711 -- STEEL STRUCTURES
711.01 Description. This work shdl congst of furnishing, fabricating, erecting, and
painting steel structures and parts of structures, except stedl piling, in accordance with these
specifications and in reasonably close conformance with the lines and grades shown on the
plans or as directed.
711.02 Materials. Materids shall be in accordance with the following:
10 Bronze and Copper-AllOy ... 910.06
(07 S 1] 0SSR 910.05
ElastomeriC BEANNGS.......coeieriirirereerese e 915.04
Sheet Lead and Sheet ZINC.......coeveveeeeceeeceeeeecee e 910.08
Sted Forgings and Sted Shafting.........cooeeeererereneienenieee 910.04
Structural SEEEL.......cveeeeeee e 910.02
Materid specifications shdl be shown on the shop drawings if the materids are
different than those shown on the plans. Materias which do not require mill test reports may be
changed from those shown on the plans subject to approval.
20

Sheared plates or universa mill plates shdl be used for girder webs. Such plates shall
be ordered with sufficient additional width to allow for trimming of edges to provide built-in
camber for dead load deflection and vertical curve. Sheared plates thicker than 13 mm (2/21in.)
shdl be planed in accordance with 711.14.

FABRICATION

711.03 General Requirements. The fdbrication methods used shal be those
applicable to and prescribed for the severd parts of fabrication as it progresses and shdl bein
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accordance with the requirements thereof and as further set out in this specification.
Workmanship and finish shdl be fira class, equd to the best generd practice in a modern
fabricating shop, and in drict accordance with these specifications, the plans, and such
additiond ingtructions as may be given.

The requirements contained herein will not be waived, nor will they be modified to
conform with any set of rules that any shop has adopted as its standard unless so authorized in
writing.

Structural sted, regardless of its source, shall be fabricated within the continental limits
of the United States of America.

711.04 Certification of Fabricators. The fabricator of structural sted furnished under
this section shdl be certified in accordance with the American Ingtitute of Stedl Congtruction
and Quadlity Certification Program (Category 111) before the fabricator will be permitted to
fabricate a welded plate girder. 1t shdl be the fabricator's respongbility to maintain a vaid
certification and annual endorsements thereto.

The fabricator shdl be certified from the sart of the fabrication process, through and
including the shop assembly in accordance with 711.44. If the certification lapses during the
course of the project, the fabricator shdl have plans to maintain certification or complete the
fabrication process before the expiration of his certification. Failure of the fabricator to maintain
his certification during the fabrication shal result in a 10 percent reduction in the bid price for
structural stedl.

Approval of the fabricator shall be requested in writing prior to ordering structural
ged. A valid certification with annua endorsement must be submitted with the request.

711.05 Shop Drawings. Five sets of detailed shop drawings shdl be submitted for
gpproval. Fabrication shal not begin until the shop drawings are gpproved. These shop
drawings will be reviewed for design features only. The Contractor shdl be responsible for
dimensions, accuracy, and fit of work. One set will be returned either approved or showing
changes or corrections required. If required to be changed or corrected, copies shdl be
resubmitted until they recelve approval. No deviations will be alowed from the approved
working drawings without written consent.

Shop drawings shdl include a detailed bill of materids showing weights of materids
completed in accordance with 711.70(b) when payment is on a unit weight bass. On
completion of the shop fabrication and before the contract is completed, the tracings of al
goproved shop drawings shdl be furnished. The tracings shdl be linen cloth or a suitable
reproduction, subject to approva. Drawings or tracings shal be 560 mm by 860 mm (22 in. by
34in.) inoverdl sze.

If the contract plansinclude detailed structurd stedl drawings, they may be used. These
detailed structura steel drawings in the plans shall be checked, and the Contractor shall provide
notification in writing that he is assuming respongbility for their correctness.

711.06 Storage of Materials. Structural materid, either plain or fabricated, shdl be
stored at the bridge shop above the ground upon platforms, skids, or other supports. It shall be
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kept reasonably free from dirt, grease, and other foreign matter and shal be protected as far as
practicable from corrosion.

711.07 Mill Orders and Shipping Statements. If requested, one copy of mill orders,
change orders, and mill shipping statements for structura stedl shall be furnished. The pertinent
order, bill, or slatement shal be furnished far enough in advance so that ingpection may be
provided.

711.08 Mill Test Reports. Prior to, or concurrent with, the fabrication, 4 copies of
mill test reports shdl be furnished. If the manufacturer's mill test reports are not available, tests
shall be made with no additiona payment, and 4 certified copies of such tests shal be furnished.
Four copies of an affidavit shall be furnished which shal state that the materiads to be used for
members not designated for calculated stress and not to be marked in accordance with ASTM
A 6M (ASTM A 6), Article 9, are in accordance with the requirements of the specifications for
the materias as shown on the plans. The fabricator shal have on file the mill test reports for the
materia from which these members were obtained.

Those items of structurd sted which are consdered as being in the category of
members not requiring mill test reports and for which tests may not be required shdl be listed
on the shop plans. Approva of shop plans will indicate if it is satisfactory to waive testing of
theitemslisted.

Mill test reports, reports from subsequent tests, and affidavits shal be marked in a
manner to clearly identify them with the contract structure and also with the particular member
of the bridge for which these tests were made.

711.09 Notice of Beginning Work. Written notification shdl be given 10 days in
advance of the date on which fabrication is intended to start. Between the dates of such
notification and the start of fabrication, a surface ingpection of the proposed materias will be
made. Any such materias cut or work done prior to this ingpection may be rejected.

711.10 Facilities for Inspection. Facilities for the inspection of materid and
workmanship in the mill and shop shal be furnished, and the inspectors shdl be alowed free
access to the necessary parts of the works.

711.11 Straightening Material. Materia, before being laid off or worked, must be
graight. If straightening is necessary, it shal be done by methods that do not injure the metal.
Sharp kinks and bends will be cause for rgjection of the materid.

The draightening of plates, angles, other shapes, and built up members, when
permitted, shall be done by methods that do not produce fracture or other injury. Distorted
members shall be straightened by mechanicd means or, if gpproved, by the carefully planned
and supervised gpplication of a limited amount of locdized heat. Heat straightening of ASTM
A 709M grade 690 (ASTM A 709 grade 100) steed members will not be permitted. The
temperatures of the heated area shal not exceed 650 °C (1200 °F), adull red, as controlled by
temperature indicating crayons, liquids, or bimetal thermometers. Parts to be heat straightened
ghall be subgtantidly free of stress and from externa forces, except stresses resulting from
mechanica means used in conjunction with the application of heat. They shdl be dlowed to
cool very dowly. Water quenching will not be permitted. Following the straightening of a bend
or buckle, the surface of the metal shdl be inspected for evidence of fracture.

474



130

140

150

160

170

711.12 Finish. Portions of the work exposed to view shdl be finished neeatly. Shearing,
flame cutting, and chipping shal be done carefully and accurately.

All shop butt welds in flange plates shdl be ground smooth and flush with the base
meta on al surfaces. This shdl apply to parts of equa thickness and parts of unequa thickness.
Grinding shall be done in the direction of stress and in such a manner that the meta is kept
below the blue brittle range. All defects exposed by grinding shdl be cleaned, filled with weld
meta, and reground to auniform finish.

Curved surfaces of shoes shall be machined after weldments have been completed.

For cambered beams, the camber shdl be to a smooth curve. Camber for beams shdl
be checked after shop welding is completed and while beams are supported so as to have no
bending moment in the direction of camber. Beams which are not cambered shdl be straight
within a tolerance of 10 mm (3/8 in.) a center. If camber exists, beams shdl be laid out with
camber up. Beams shdl be checked for camber while beams are supported so as to have no
bending moment in the direction of camber.

711.13 Flame Cutting. Structural steel permitted by these specifications may be flame
cut, provided a smooth surface free from cracks and notches is secured and provided that an
accurate profile is secured by the use of a mechanica guide. Hand cutting shdl be done only
where approved.

In al flame cutting, the cutting flame shall be so adjusted and manipulated as to avoid
cutting insde the prescribed lines. Flame cut surfaces shal meet the ANSI surface roughness
rating vaue of 1,000 except that flame cut surfaces of members not subject to calculated stress
shdl meet the surface roughness vaue of 2,000. Flame cut surfaces of members carrying
caculated stress shdl have their corners rounded to a2 mm (1/16 in.) radius by grinding after
flame cutting.

Re-entrant cuts shdl befilleted to aradius of not lessthan 19 mm (3/4 in.).

Surface roughness exceeding the above vaues and occasiona gouges not more than 5
mm (3/16 in.) deep on otherwise satisfactory flame cut surfaces shdl be removed by machining
or grinding. Corrections of the defects must be faired with the surface of the cut on a bevel of
1.6 or less. Occasiona gouges of flame cut edges more than 5 mm (3/16 in.) deep but not more
than 11 mm (7/16 in.) deep may be repaired by welding with low hydrogen dectrodes not
exceeding 4 mm (5/32 in.) in diameter and with a preheat of 121 °C (250 °F). The completed
weld shall be ground smooth and flush with the adjacent surface.

711.14 Edge Planing. Edge planing will not be required on plates having rolled edges.

Sheared edges of plates more than 13 mm (2/2 in.) in thickness and carrying caculated
dress shdl be planed to a depth of 6 mm (1/4 in.). Re-entrant cuts shdl be filleted before
cutting.

Visualy observed defectsin sheared or flame cut edges of plates 100 mm (4in.) or less
in thickness, except ASTM A 709M grade 690 (ASTM A 709 grade 100) stedl plates, shdl be
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investigated or repaired in accordance with the following table. Repairs made by welding shal

bein accordance with 711.32.
180

TABLE

Description of Discontinuity Repair Required
All discontinuity of 3mm (1/8in.) None-depth shall be explored
maximum depth asdirected.
Any discontinuity over 25 mm (1in.) in Remove and weld.
length with depth over 3 mm (1/81in.)
but not greater than 6 mm (1/4in.)
Any discontinuity over 25 mm (1in.) in Remove completdly and weld.

length with depth over 6 mm (1/4in.)
but not greater than 11 mm (7/16in.).

Aggregate length of welding not 20%.

Any discontinuity over 25 mm (1in.)
in length with depth greater than
11 mm (7/16in.).

Plate reg ected. Defective portion may
be removed and remainder may be used in
11 mm (7/16 in.) depth.

711.15 Abutting Joints. Abutting joints in compression members and girder flanges of
trusses and arches, and in tenson members where s0 specified on the plans, shdl be faced and
brought to an even bearing. Where joints are not faced, the opening shdl not exceed 6 mm (1/4
in.).

711.16 End Connection Angles. Floorbeams, gringers, and girders having end
connection angles shdl be built to the exact length shown on the plans measured between the

190 heds of the connection angles, with a permissble tolerance of +0 to 2 mm (+0 to 1/16 in.).
Where continuity is to be required, end connections shall be faced. The thickness of the
connection angles shal be no less than that shown on the detail drawings after facing.

711.17 Blank.

711.18 Blank.

711.19 Bent Plates. Cold bent, load carrying, rolled sted plates shdl be in accordance
with the following:

200

(@ They shdl be so0 taken from the stock plates that the bend line will be at right
anglesto the direction of rolling.

(b) The radius of bends shdl be such that no cracking of the plate occurs.

Generdly accepted minimum radii, measured to the concave face of the metd,
are shown in the following table:
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220

230

240

Upto Over 13 mm Over 25 mm Over 38 mm Over 63 mm
Thickness, t, in 13 mm (/21in.) (in)to A12in) (212in)to
mm (inches) (/21in.) to 25 mm 38 mm to 63 mm 100 mm
(1in.) (Av2in.) (2v2in.) (4in.)
All grades of
structural steel in 2t 21/2t 3t 312t 4t
this specification 51 mm 63 mm 76 mm 89 mm 102 mm

If ashorter radius is essentid, the plates shal be bent hot at a temperature no
greater than 649 °C (1200 °F). Hot bent plates shdl be in accordance with
requirement (a) of 711.19.

(c) Before bending, the corners of the plate shall be rounded to a radius of 2 mm
(2/16in.) throughout that portion of the plate at which the bending isto occur.

711.20 Fit of Stiffeners. Bearing diffeners of girders and diffeners intended as
supports for concentrated loads shal have full bearing. This bearing shdl consst of ether
milled, ground, or weldable sted in compression areas of flanges, welded as shown on the
plans or as otherwise specified on the flanges to which they transmit load or from which they
receive load. The opposite end of bearing siffeners may have a gap between the end of the
diffener and the flange not exceeding 6 times the web thickness.

Stiffeners not intended to support concentrated loads, including transverse intermediate
diffeners and full depth digphragm connection plates, shal be attached to the compression
flange as shown on the plans. These gtiffeners may bear on the tenson flange or may have a
gap between the end of the stiffener and the near face of the flange not exceeding 6 times the
web thickness. Regardless of the gap dimension, the distance between the end of the stiffener
weld and the near edge of the web-to-flange fillet weld shdl not be less than 4 nor more than 6
times the web thickness.

711.21 Bolt Holes.

(a) High Tensile Strength Bolts, and Unfinished Bolts. All holes for bolts shdl
be punched or drilled. Materid forming parts of a member composed of not more than 5
thicknesses of metal may be punched 2 mm (1/16 in.) larger than the nomind diameter of the
bolts whenever the thickness of the metd is no greater than 19 mm (3/4 in.) for structura stedl
or 16 mm (5/8 in.) for high-strength stedl. If there are more than 5 thicknesses or when the
main materid is thicker than 19 mm (3/4 in.) for structura sted, or 16 mm (5/8 in.) for high
drength sted, or if required in accordance with 711.24, dl holes shdl be subpunched or
subdrilled 5 mm (3/16 in.) smaler and, after assembling, reamed 2 mm (1/16 in.) larger or
drilled from the solid to 2 mm (/16 in.) larger than the nomina diameter of the bolts.

(b) Ribbed Bolts, Turned Bolts, or other Approved Bearing-Type Bolts. All
holes for ribbed balts, turned bolts, or other approved bearing type bolts shal be subpunched
or subdrilled 5 mm (3/16 in.) smdler than the nomind diameter of the bolt. They shdl be
reamed assembled, reamed to a sted template, or, after assembling, drilled from the solid at the
option of the fabricator. The finished holes shdl aways provide a driving fit as shown on the
plans or as specified.

ar7



250

260

270

280

290

711.22 Punched Holes. The diameter of the die shall not exceed the diameter of the
punch by more than 2 mm (1/16 in.). If any holes must be enlarged to admit the bolts, such
holes shall be reamed. Holes must be clean cut without torn or ragged edges. Poor matching of
holes will be cause for rejection.

711.23 Reamed or Drilled Holes. Reamed or drilled holes shdl be cylindricd,
perpendicular to the member, and shall be in accordance with 711.21 as to sze. Where
practicable, reamers shal be directed by mechanicd means. Drilled holes shdl be 2 mm (1/16
in.) larger than the nomina diameter of the bolt. Diameters of holes in adl materiad connecting
top shoes to beam or girder flanges shdl be 3 mm (1/8 in.) larger than the diameters of the
bolts. Bolts connecting the flange to the top shoe shdl extend into the top shoe a minimum of
25 mm (1 in.). Open holes for high strength bolts shdl be 24 mm (15/16 in.) in diameter unless
otherwise shown on the plans. Burrs on the outside surfaces shal be removed. Poor matching
of holes will be cause for rgection. Reaming and drilling shdl be done with twig drills. If
required, assembled parts shal be taken agpart for remova of burrs caused by drilling.
Connecting parts requiring reamed or drilled holes shall be assembled and held securdly while
being reamed or drilled, and shal be match marked before disassembling.

The shop drawings shall indicate whether reaming is to be done in the shop or in the
field. If beams or girders are shop reamed or drilled, progressive beam or girder assembly will
be permitted in accordance with 711.44 unless otherwise directed. Beams or girders spliced
over the supports may be shop reamed or drilled with the webs either in a horizonta or vertica
position. If the webs are vertica, they shall be supported relative to their find erection position.
If reamed with the webs horizonta, a minimum of one line of beams or girders shdl be shop
assembled and inspected for fit in accordance with the blocking diagram for webs vertica
shown on the plans. Beams or girders spliced at the points of contraflexure shal be shop
reamed or drilled while assembled in accordance with the no-load camber and reaming diagram
shown on the plans. For hinged beams or girders, holes for pins shall be bored or reamed to the
dimensons shown on the plans after the beams or girders are assembled in pogtion in
accordance with the no-load camber diagram shown on the plans. FHange splice bars shdl be
subdrilled and reamed or drilled full size while assembled.

When girder sections are fit up in the shop for reaming or drilling of field splices, the
centerlines of opposing flanges shdl not deviate more than 3 mm (1/8 in.) with the webs in
dignment.

711.24 Subpunching and Reaming of Field Connections. Holes in dl fied
connections and field splices of main members of trusses, arches, continuous beam spans,
bents, each face of towers, plate girders, and rigid frames shal be subpunched, or subdrilled if
subdrilling is required in accordance with 711.21. These subsize holes shal subsequently be
reamed while assembled, or reamed to a template, in accordance with 711.44. All holes for
floor beams and stringer field end connections shal be subpunched and reamed to a sted
template or reamed while assembled. Reaming or drilling full sze of field connection holes
through a stedl template shall be done after the template has been located as to position and
angle, and bolted firmly in place. Templates used for reaming matching members, or the
opposite faces of asingle member, shall be exact duplicates. Templates used for connections on
like parts or members shal be so accurately located that the parts or members are duplicates
and require no match marking.

478



300

310

320

330

340

711.25 Accuracy of Punched or Subdrilled Holes. Before any reaming is done, the
punching, subpunching, or subdrilling shall be so accurate that after assembling, a cylindrica
pin 3 mm (1/8 in.) smdler in diameter than the nominal size of the punched hole may be
entered perpendicular to the face of the member, without drifting, in at least 75 percent of the
contiguous holes in the same plane. If the requirement is not fulfilled, the badly punched pieces
will be rgected. If ahole does not pass a pin which is5 mm (3/16 in.) smdler in diameter than
the nomind sze of the punched hole, thiswill be cause for rgection.

711.26 Accuracy of Reamed Holes and Holes Drilled Full Size. When holes are
reamed or drilled full Sze, 85 percent of the holes in any contiguous group shall, after reaming
or drilling, show no offset greater than 0.8 mm (1/32 in.) between adjacent thicknesses of
metd. All sted templates shal have hardened sted bushings in holes accuratdly dimensioned
from the centerlines of the connection as inscribed on the template. The centerlines shal be
used in locating accurately the template from the milled or scribed ends of the members.

711.27 Fitting for Bolting. Maing surfaces of sted shal be cleaned before
assembling. The parts of a member shdl be assembled, wdl pinned, and firmly drawn together
with bolts before reaming is commenced. Assembled pieces shdl be taken apart, if necessary,
for the removd of burrs and shavings produced by the reaming operation. The member shal be
free from twists, bends, and other deformation.

711.28 Filler Plates. Filler may be required a the connections due to the variation in
depth of a given section or to the use of different sections at a connection point. Where filler
plates are shown on the plans a such connections, the specified thickness is the theoretica
thickness required. During fabrication the thickness of such fillers shal be adjusted to the actua
clearances as determined by measurements of the members involved. The minimum thickness
of any filler plate shal be 3 mm (1/8in.), unless otherwise gpproved.

711.29 Toothed Expansion Plates. These plates in the roadway expansion joints shall
be cut from a single plate by burning in such a way that, after the plate is cut and the toothed
plates placed in the same relative position as before burning, no part of the cut shal be wider
than 6 mm (/4 in.). The cuts shal be straight enough that a3 mm
(1/8in.) plate passes between the parts on any designated straightline cut.

711.30 Blank.
711.31 Blank.

711.32 Welds. Wdding of sted shdl be done only as shown on the plans or as
specified and only with specific gpprova. Welding may be done to remedy minor defects, if
approved. No temporary or permanent welds, if not shown on the plans or otherwise specified,
shall be made without specific written authorization.

(@) AWS Requirements. Welding of sted structures, when authorized, shall
be performed in accordance with the following AWS Specifications.

A51 Mild Sted Covered Arc-Welding Electrodes.

A55 Low-Alloy Sted Covered Arc-Welding Electrodes.

A5.17 BareMild Sted Electrodes and Fuxes for Submerged Arc Welding.
A5.18 Mild Stedl Electrodes for Gas Meta-Arc Weding.
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A520 Mild Sted Electrodes for FHux-Cored Arc Welding.
D15 (AASHTO/AWS) Bridge Welding Code.

(b) Edge Blocks. Edge blocks shdl be used when radiographing flange butt shop
welds of greater than 13 mm (1/2 in.) thickness. The edge blocks shdl have the dimensons
shown on the plans. The edge block shall be centered on the weld with a snug fit against the
plate being radiographed, with the maximum gap shown on the plans. Edge blocks shall not be
tack welded. Edge blocks shdl be made of radiographicdly clean sted. The surface shdl have
an ANS finish of 3 pm (0.125 mil) or smoother.

Fed weding shdl be in accordance with the requirements herein, except where
welded connections do not carry calculated stresses. Magnetic particle ingpection will not be
required, so ANSI/AASHTO/AWS D1.5-88 Table 4.4 "Minimum Preheat and Interpass
Temperature' as it refers to thicknesses to 19 mm (3/4 in.) inclusive, shall read "None'.
Electrodes with alow hydrogen classification will not be required.

711.33 Stud Shear Connectors. Stud shear connectors shal be in accordance with
711.32. Wedlded channels or 22 mm (7/8 in.) diameter welded studs will be permitted as
aternate shear connectors. If used, they shal have equivalent shear value. The proposed size
and spacing shdl be submitted for gpproval.

711.34 Annealing and Stress Relieving. Structurd members which are indicated in
the contract to be anneded or normaized shdl have finished machining, boring, and
draightening done subsequent to heat treatment. Normaizing and full annedling shdl be in
accordance with ASTM E 44. The temperatures shall be maintained uniformly throughout the
furnace during the heating and cooling so that the temperatures at 2 points on the member
differ by no more than 38 °C (100 °F) at any onetime.

A record of each furnace charge shdl identify the pieces in the charge and show the
temperatures and schedule actualy used. Proper instruments, including recording pyrometers,
shdl be provided for determining the temperature of members in the furnace. The records of
the treatment operation shall be available and meet approva. Members, such as bridge shoes,
pedestds, or other parts which are built up by welding sections of plate together shal be stress
relieved in accordance with the procedure of the AWS when required by the plans or as
otherwise specified.

711.35 Eyebars. Pin holes may be flame cut & least 50 mm (2 in.) smdler in diameter
than the finished pin diameter. All eyebars that are to be placed sde by sde in the Structure
shal be securely fastened together in the order that they are placed on the pin and bored at both
ends while so clamped. Eyebars shdl be packed and match marked for shipment and erection.
All identifying marks shal be stamped with stedl stencils on the edge of one head of each
member after fabrication is completed so as to be visble when the bars are nested in place on
the gtructure. The eyebars shdl be straight and free from twigts, and the pin holes shdl be
located accurately on the centerline of the bar. The inclination of any bar to the plane of the
truss shall not exceed 5mmin1m (1/16in. in 1 ft).

The edges of eyebars that lie between the transverse centerline of their pin holes shdl

be cut smultaneoudy with 2 mechanicaly operated torches abreast of each other, guided by a
substantia template, in such amanner asto prevent distortion of the plates.
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711.36 Facing of Bearing Surfaces. The top and bottom surfaces of stedl dabs, base
plates, and cap plates of columns and pedestals shal be planed, or the plates hot-straightened.
Parts in contact with them shall be faced.

Sole plates of beams and girders shall have full contact with flanges. Sole plates and
masonry plates shal be planed or heat straightened.

Cast pededtals shdl be planed on surfaces to be in contact with sted and shdl have
surfaces to be in contact with masonry, rough finished.

Surfaces of bronze bearing plates intended for diding contact shal be finished.
The surface finish of bearing plates, base plates, and other bearing surfaces that are to

come in contact with each other or with concrete shal meet the following ANSI surface
roughness requirements as defined in ANS| B46.1:

Bridge rollers and roCKErS..........covveerereererres e ANSI 250
Heavy platesin contact with shoesto bewelded ... ANSI 1000
Milled ends of compression members, milled or

ground ends of gtiffenersand fillers.........ccooeveereiiinccneee ANSI 500
PINSand PINNOIES........oieice s ANSI 125
SHAING DEATNGS. ... ANSl 125
SEE HADS.....ceceeieceer et ANS| 2000

711.37 Pins and Rollers. Pins and rollers shdl be turned to the dimensions shown on
the drawings and shall be straight, smooth, and free from flaws. Pins and rollers more than 230
mm (9 in.) in diameter shdl be forged. Pins and rollers 230 mm (9 in.) or less in diameter may
be forged or cold finished, carbon sted shafting. In pins larger than 230 mm (9 in.) in diameter,
a hole no less than 50 mm (2 in.) in diameter shdl be bored full length along the axis after the
forging has been dlowed to cool to a temperature below the critica range under suitable
conditions to prevent injury by too rapid cooling.

711.38 Boring Pin Holes. Pin holes shal be bored true to the specified diameter,
smooth and straight, at right angles with the axis of the member, and parald with each other
unless otherwise required. The final surface shdl be produced by a finishing cut. The distance
outsde to outsde of end holes in tenson members, and insgde to insde of end holes in
compression members shal not vary from that specified more than 1 mm (1/32 in.). Boring of
holesin built-up members shdl be done after the bolting is completed.

711.39 Pin Clearances. The diameter of the pin hole shall not exceed that of the pin by
more than 0.5 mm (/50 in.) for pins 125 mm (5in.) or lessin diameter, nor 1 mm (1/32in.) for
larger pins.

711.40 Threads for Bolts and Pins. Threads for dl bolts and pins for sructura stedl
congtruction shall be in accordance with the United Standard Series UNC-ANSI B 1.1, Class
2A for externd threads and Class 2B for interna threads, except that pin ends having a
diameter of 35 mm (1 3/8in.) or more shall be threaded 6 threads per 25 mm (1 in.).

711.41 Pilot and Driving Nuts. Two pilot nuts and 2 driving nuts for each size of pin
ghall be furnished, unless otherwise specified.
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711.42 Finishing Cast Steel. The surface shal be finished as cdled for on the detall
plans. Surfaces marked "finish" shal be made to exact Sze and shape and in such manner that
removes dl tool marks. If marked "rough finish" the tool marks need not be removed.
However, there shal be no irregularities greater than 1 mm (1/32 in.) in height on rough
finished surfaces.

711.43 Finished Members. The severd pieces forming a built-up member shdl fit
together closdly and accuratdly, and the finished member shdl be true to line and free from
twists, bends, and openjoints.

Cover plates on trusses, beams, and girders shall be so nearly straight that variations do
not exceed 1 mmin 1 m (/16 in. in 5 ft), with a maximum variation not to exceed 5 mm (3/16
in.) a the center of the plates.

711.44 Shop Assembling. The field connections of main members of trusses, arches,
continuous beam spans, bents, tower faces, plate girders, and rigid frames shdl be assembled in
the shop with milled ends of compresson members in full bearing and then shdl have their
sub-size holes reamed to specified size while the connections are assembled. Assembly shall be
full truss or girder assembly unless progressive beam or girder assembly, full chord assembly,
progressive chord assembly, or specid complete structure assembly is shown on the plans or
otherwise specified.

Each assembly including camber, dignment, accuracy of holes, and fit of milled joints
will be approved before reaming is commenced.

A camber diagram shdl be furnished by the fabricator showing the camber a each
pand point of each truss, arch rib, continuous beam line, plate girder, or rigid frame. When the
shop assembly is full truss or girder assembly or specid complete structure assembly, the
camber diagram shal show the camber measured in assembly. When any of the other methods
of shop assembly is used, the camber diagram shall show caculated camber.

(@) Full Truss or Girder Assembly. Full truss or girder assembly shdl consst of
assembling al members of each truss, arch rib, bent, tower face, continuous beam line, plate
girder, or rigid frame at onetime.

(b) Progressive Beam or Girder Assembly. Progressve beam or girder assembly
shdl be accomplished by one of the following methods. In case the structure is on a horizonta
curve, other assembly methods may be gpproved on shop plans.

1. This method shdl consst of the assembly of a least 3 contiguous
members, and no less than 46 m (150 ft). At least one beam or girder shdll
be added a the advancing end of the assembly before any member is
removed from the rearward end so that the assembly portion of the
dructure is never shorter than that specified above. Each successive
laydown assembly shdl dways include a previoudy reamed splice and the
main member on each sde of this slice.

2. The dternate method shall consst of placing the required number of
contiguous shop members so that 2 complete spans are assembled for the
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firs laydown. Each successve laydown shdl consst of the required
number of contiguous members to complete the next 2 spans while
retaining in the new laydown the last bearing member from the previous
laydown. On laydowns for structures comprised of an odd number of
gpans, alaydown of one span shall be permitted to complete the structure.
This laydown shdl be the last span unless otherwise gpproved on shop
plans. Each retained bearing member shal be reassembled in its second
laydown with the same relative orientation to a common base line as it was
inthefirst laydown.

(c) Full Chord Assembly. Full cord assembly shdl consst of assembling, with
geometric angles at the joints, the full length of each chord of each truss or open spandrel arch
or each leg of each bent or tower, then reaming their field connection holes while the members
are assembled and reaming the web member connections to stedl templates set at geometric,
not cambered, angular relation to the chord lines.

Feld connection holes in web members shal be reamed to sted templates. At least
one end of each web member shdl be milled or shal be scribed normd to the longitudina axis
of the member. The templates at both ends of the member shal be located accurately from one
of the milled ends or scribed lines.

(d) Progressive Chord Assembly. Progressve chord assembly shdl consst of
assembling contiguous chord members in the manner specified for full chord assembly and in
the number and length specified for progressive truss or girder assembly.

(e) Special Complete Structure Assembly. Specid complete structure assembly
ghall consst of assembling the entire structure, including the floor system. This procedure is
ordinarily needed only for complicated structures such as those having curved girders or
extreme skew in combination with severe grade or camber.

711.45 Drifting of Holes. Except where drifting is specifically prohibited by this
gpecification, the drifting done during assembly shdl be only to bring the parts into position and
not sufficient to enlarge the holes or distort the metdl. If a hole must be enlarged to admit the
bolt, it shal be reamed.

711.46 Match Marking. Connecting parts assembled in the shop for the purpose of
reaming holes in field connections shdl be match marked and a diagram showing such marks
shdl be furnished.

711.47 Shop Cleaning and Painting. Shop ceaning and painting shdl be in
accordance with gpplicable requirements of 619.

711.48 Furnishing Bolts. Sufficient field bolts shal be furnished to complete the entire
structure.

711.49 Weighing of Members. If it is specified that part of the materid is to be pad
for by actud weight, finished work shal be weighed in the presence of the ingpector, if
practicable. Satisfactory scaes shdl be supplied, and al work involved in handling and
weighing the various parts shdl be performed.
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711.50 Full Size Tests. When full sze tests of fabricated structurd members or
eyebars are required by the contract, the plans or specifications shdl state the number and
nature of the tests, the results to be attained, and the measurements of strength, deformation, or
other performance that are to be made. Suitable facilities, material, supervison, and labor
necessary for making and recording the tests shdl be provided. The cost of testing including
equipment, handling, supervision, labor, and incidentals for making the tests shdl be included in
the contract price for structural steel, unless otherwise specified.

711.51 Acceptance. Acceptance of any materid or finished member shdl not preclude
its rgection if found to be defective, either during fabrication or erection. Rejected materia
shall be replaced and poor workmanship corrected promptly.

711.52 Shipping. Structural members shall be loaded on trucks or cars in such manner
that they can be transported to and unloaded at their destination without being excessively
stressed, deformed, or otherwise damaged.

If required, pins, nuts, bolts, and other small details shal be boxed or crated, and the
weight of each piece or box marked on it in plain figures.

Written permission shall be obtained prior to shipping plate girders with the webs
horizontdl.

Splice plates shal not extend beyond the ends of beams or girders after bolting for
shipment.

Member lengths shdl be subject to the provisons of the current edition of the
Oversze-Overweight Vehicular Permit Handbook.

The Contractor shal be respongible for obtaining al required transportation permits.
ERECTION

711.53 General Requirements. The erection methods shdl be those prescribed for the
severa parts which condtitute the finished structure and shall be in accordance with the
requirements set forth herein. Workmanship and finish shdl be first classand dl work donein a
substantial and workmanlike manner in accordance with these specifications and in reasonably
close conformance with the lines, grades, dimensions, and details shown on the plans, or as
directed.

No erection shal be done without the approva of the Engineer. Before starting
erection, information shal be fully given as to the erection methods and the amount and
character of the equipment proposed to be used, which shall be subject to approva. Approval,
if given, shdl not be consdered as rdieving the Contractor of its respongbility for the safety of
its methods or equipment or from carrying out the work in full accordance with the plans and
Specifications.

711.54 Delivery of Materials. If the contract is for erection only, the materids

entering into the finished structure will be provided free of charge at the place designated and
loaded or unloaded as specified. Material, which is required to be unloaded, shal be unloaded
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promptly on ddivery to the place designated. Otherwise, the Contractor shal be responsible for
demurrage charges.

711.55 Handling and Storing. Materid to be stored shal be placed on skids above
the ground. It shal be kept clean and properly drained. Girders and beams shall be placed
upright and shored. Long members, such as columns and chords, shall be supported on skids
placed near enough together to prevent injury from deflection. If the contract is for erection
only, the materid shall be checked againg the shipping lists and al shortages or injuries
discovered shdl promptly be reported in writing. The Contractor shall be responsible for the
loss or damage of materia after receipt.

71156 Falsework. The fdsework shal be properly desgned and subgtantidly
congtructed and maintained for the loads which come upon it. Plans for fasework or for
changes in an exiging dructure necessary for maintaining traffic shal be prepared and
submitted for gpproval. Approva of these plans shdl not be consdered as rdieving the
Contractor of any respongbility.

711.57 Bearings and Anchorages. Masonry bearing plates shal not be placed upon
bridge seat bearing areas which are improperly finished, deformed, or irregular. Bearing plates
ghall be szt level in exact pogition and shdl have afull and even bearing on the masonry.

The holes shall be drilled and the anchor bolts, except where the bolts or anchor plates
are built into the masonry, shall be set. The bolts shdl be set accurately and fixed with portland
cement grout completely filling the holes. The location of the anchor bolts in relation to the
dotted holes in the expanson shoes shall correspond with the temperature at the time of the
erection. The nuts on anchor bolts at the expansion ends of spans shall be adjusted to permit
the free movement of the span.

711.58 Field Straightening Material. If it is necessary to straighten beams, plate
girders, plates, angles, and other shapes in the field, it shal be done in accordance with the
applicable requirements of 711.11.

Before straightening a carrying member, a proposed method of straightening shall be
submitted in writing. Approva shall be received prior to commencing the work.

711.59 Field Assembly of Steel. Parts assembled in the fidd shal be assembled
accurately as shown on the plans. Matchmarks shall be followed. The materials shal be handled
carefully so that no part is bent, broken, or otherwise damaged. Hammering which would
injure or distort the members shdl not be done. Bearing surfaces and surfaces to be in
permanent contact shal be cleaned thoroughly before assembling.

Unless erected by the cantilever method, truss spans shall be erected on blocking so
placed to give the trusses the required camber. Truss spans shdl be completely bolted on the
blocking except for stringers and bottom lateral connections which shal be bolted after the
gpan is swung. In emergencies or specia cases and with specific approvd, truss spans may be
swvung with main joints fully filled with bolts and drift pins.

Structurd stedl shall be erected using sufficient full size drift pins to permit placement
of bolts without damage thereto and to facilitate setting splicesto grade.
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At the time of erection, no less than 50 percent of the holesin al connections shall be
filled with bolts. The bolts shdl not be tightened more than snug tight at this stage.

Any drifting required shal be only such that draws the parts into position but not
sufficient to enlarge the holes or distort the metd. Unfair holes shal be reamed or drilled.

All fied splices are optiona, except as shown on the plans. The shop drawings shal
indicate which splices are to be eiminated. Splice eevations have been caculated to include
sructural steel dead load only, with falsework removed. The tops of beam or girder splice
plates shal be adjusted to the plice eevations shown on the plans before bolting field splices.

Splices shdl be st to grade with the sted unsupported by fasework and prior to fina
bolting. After bolting is complete, these elevations will be checked. Adjustment shall be made
asdirected, if stedl eevations are not within alowable tolerances.

711.60 Misfits. The correction of minor misfits involving harmless amounts of
reaming, cutting, and chipping will be consdered a legitimate part of the erection. However,
any error in the shop fabrication or deformation resulting from handling and transportation
which prevents the proper assembling and fitting up of parts by the moderate use of drift pins
or by a moderate amount of reaming and dight chipping or cutting shall be reported
immediately and gpprova of the method of correction shal be obtained. The correction shdl be
made in his presence of the inspector. If the contract provides for complete fabrication and
erection, the Contractor shdl be respongible for dl misfits, errors, and injuries and shal make
the necessary corrections and replacements. If the contract is for erection only, the inspector,
with the cooperation of the Contractor, shal keep a correct record of labor and materials used.
Within 30 days, an itemized bill shal be presented for approval.

711.61 Pin Connections. Pilot and driving nuts shal be used in driving pins. They shdl
be furnished without charge. Pins shdl be driven so that the members take full bearing on them.
Pin nuts shall be screwed up tight and the threads burred at the face of the nut with a pointed
tool.

711.62 Blank.

711.62.1 Diaphram Connections Digphragm connections other than those shown on
the plans may be permitted. If other connections are to be used, details shal be submitted for
agoprova. The Contractor shal assume full respongbility for layout of al digphragm
connections and for the accuracy of dl fitted parts. Connections will not be permitted which
require welding to the web, except at supports.

711.63 Bolted Connections Using High Strength Boilts.
(a) General. This subsection covers the assembly of structurd joints usng ASTM
A 325M (ASTM A 325) high strength carbon stedl balts, or equivalent fasteners, tightened to a
high tension. The bolts are to be used in holes provided in accordance with 711.21, 711.22, and
711.23.

High strength bolts shdl be 22 mm (7/8 in.) in diameter unless noted.
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(b) Bolts, Nuts, and Washers. Balts, nuts, and washers shdl be in accordance
with 910.02(e). All gdvanized nuts shdl be lubricated with lubricant containing a visible dye.
Black bolts shall be aily to the touch when installed. Wesathered or rusted bolts shal be cleaned
and lubricated prior to instalation.

(c) Bolted Parts. The dope of surfaces of bolted parts in contact with the bolt head
and nut shall not exceed 1:20 with respect to a plane normd to the bolt axis. Bolted parts shall
fit together solidly when assembled and shall not be separated by gaskets or any other
interposed compressible materid. When assembled, dl joint surfaces, including those adjacent
to the bolt heads, nuts, or washers, shdl be free of scale, except tight mill scale, and shal dso
be free of dirt, loose scae, burrs, other foreign materid, and other defects that would prevent
solid sesting of the parts. Contact surfaces within friction-type joints shdl be free of ail, paint,
lacquer, or rust inhibitor.

(d) Installation.
1. Bolt Tension. Each fastener shdl be tightened to provide, when dl fasteners

inthejoint aretight, a least the minimum bolt tension shown in Table A for the Size of fastener
used.
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TABLE A
BOLT TENSION FOR ASTM A 325M (ASTM A 325) BOLTS

BOIL SIZE ... Minimum Bolt Tenson,*
00 0 L (L PSS kilonewtons (pounds)
G (72 TS 54 (12,050)
16 (5/8) e 86 (19,200)
S ) SRS 126 (28,400)
A L= ) IS 175 (39,250)
2o X () SRS 229 (51,500)
29 (L 1/8) ettt 251 (56,450)
G (1 1 SRS 319 (71,700)
B5 (L 3/8) e 380 (85,450)
G I 1 ) S 463 (104,000)

*Equal to the proof load (length measurement method) given in ASTM A 325M
(ASTM A 325).

Threaded bolts shdl be tightened with properly cdibrated wrenches or by the
turn-of-nut method. If required because of bolt entering and wrench operation clearances,
tightening by either procedure may be done by turning the bolt while the nut is prevented from
rotating. Impact wrenches, if used, shdl be of adequate capacity and sufficiently supplied with
air to perform the required tightening of each bolt in approximately 10 seconds.

Ingtalation of al high strength bolts shall be in accordance with AASHTO Standard
Specifications for Highway Bridges, Divison Il. The snug tight condition as defined in
AASHTO Specifications for Highway Bridges, Divison Il, shdl be obtained for dl find
tightening.

A Skidmore-Wilhelm calibrator or other acceptable bolt tenson indicating devices will
be required on the project ste for use during bolt ingtalation. Periodic tests shall be performed
to ensure the ingtalled bolt, nut, and washer assembly meets the above requirements. Such tests
shall be performed each work day when calibrated wrench tightening is used. For short grip
bolts, direct tenson indicators with solid plates may be used to perform these tests. Direct
tenson indicators shdl first be checked with a longer grip bolt in the Skidmore-Wilhem
cdibrator.

2. Washers. All fasteners shdl have a hardened washer under the nut or bolt
head turned in tightening. Where an outer face of the bolted parts has a dope of more than
1:20 with respect to a plane normd to the bolt axis, a smooth beveled washer shdl be used to
compensate for the lack of parallelism.

3. Calibrated Wrench Tightening. If calibrated wrenches are used to provide
the bolt tension specified in 711.63(d)1, the settings shall be such asto induce a bolt tenson of
5 percent to 10 percent in excess of this vaue. These wrenches shall be calibrated at least once
each working day by tightening, in a device capable of indicating actua bolt tenson, no less
than 3 typica bolts of each diameter from the bolts to be installed. Power wrenches shdl be
adjusted to sl or cut-out at the selected tension. If manua torque wrenches are used, the
torque indication corresponding to the calibrating tenson shall be noted and used in the
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ingtdlation of al bolts of the tested lot. Nuts shdl be in tightening motion when torque is
measured. When using cdibrated wrenches to ingtdl severd boltsin a single joint, the wrench
shdl be turned to touch up bolts previoudy tightened which may have been loosened by the
tightening of subsequent bolts. This shdl be continued until al are tightened to the required
amount.

4. Turn-of-Nut Tightening. When the turn-of-nut method is used to provide
the bolt tension specified in 711.63(d)1, there shall first be enough bolts brought to a snug tight
condition to ensure that the parts of the joint are brought into full contact with each other.
Snug tight is defined as the tightness attained by a few impacts of an impact wrench or the full
effort of a man using an ordinary spud wrench. Following this initid operation, bolts shdl be
placed in al remaining holes in the connection and brought to snug tightness. All bolts in the
joint shal then be tightened additionally by the applicable amount of nut rotation specified in
Table B with tightening progressing systematically from the most rigid part of the joint to its
free edges. During this operation there shal be no rotation of the part not turned by the
wrench.

TABLE B
NUT ROTATION ®@ FROM SNUG TIGHT CONDITION
Digposition of Outer Faces of Bolted Parts

Both faces normal to bolt axis, or one face normal to axis and
other face sloped® (bevel washer not used).

Both faces sloped® from normal to
bolt axis (bevel) washers not used)

Bolt length® not
exceeding 8 diameters or
200 mm (8in.)

Bolt length® exceeding 8 diameters
or 200 mm (8in.).

For all lengths of bolts.

1/2 turn 2/3turn 3/4 turn

780

790

@ For coarse thread heavy hexagon structurd bolts of al sizes and lengths and heavy
hexagon semi-finished nuts.

@ Nut rotation is rotation relative to bolt regardless of the element (nut or bolt) being
turned. Tolerance on rotation: 1/6 of aturn over and nothing under.

®  Sope 1:20 maximum.

“  Bolt length is measured from underside of head to extreme, end of point.

(e) Inspection.

1. It will be determined that requirements 2 and 3 of 711.63(e) are met in the
work. When the cdlibrated wrench method of tightening is used, the
Engineer shal be given full opportunity to witness the calibration tests
prescribed in 711.63(d)3.

2. Theingdlation and tightening of bolts will be observed to determine that
the selected tightening procedure is properly used and that al bolts are
tightened.

3. Thefollowing inspection shall be used unless a more extensive or different
inspection procedure is specified.
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Aninspection wrench which may be ether a torque wrench or a power
wrench that can be adjusted accurately in accordance with 711.63(d)3
shdl be used.

. Three bolts of the same grade, sze and condition as those under

ingpection shdl be placed individudly in a calibration device capable of
indicating bolt tenson. Length may be any length representative of bolts
used in the structure. There shal be a washer under the part turned in
tightening each bolt.

. When the ingpecting wrench is a torque wrench, each bolt specified in

requirement 3b of 711.63(e) shal be tightened in the calibration device
by any convenient means to the minimum tension specified for itsszein
711.63(d)1. The ingpecting wrench shal then be applied to the tightened
bolt. The torque necessary to turn the nut or head 5 degrees, or
goproximately 25 mm (1 in.) a a 300 mm (12 in.) radius, in the
tightening direction shall be determined. The average torque measured
in the tests of 3 bolts shal be taken as the job inspecting torque to be
used in the manner specified in requirement 3e of 711.63(e).

. When the ingpecting wrench is a power wrench, it shal be adjusted so

that it shall tighten each bolt specified in requirement 3b of 711.63(€) to
atenson at least 5 percent but no more than 10 percent greater than the
minimum tension specified for its gze in 711.63(d)1. This setting of
wrench shdl be taken as the job inspecting torque to be used in the
manner specified in requirement 3e of 711.63(e).

Bolts represented by the sample prescribed in requirement 3b of
711.63(e) which have been tightened in the structure shal be inspected
by applying, in the tightening direction, the ingpection wrench and itsjob
inspecting torque to 10 percent of the bolts, but no less than 2 balts,
selected at random in each connection. If no nut or bolt head is turned
by this application of the job inspecting torque, the connection snal be
accepted as properly tightened. If a nut or bolt head is turned by the
application of the job ingpecting torque, this torque shdl be gpplied to
al bolts in the connection. All bolts whose nut or head is turned by the
job inspection torque shall be tightened and reinspected, or aternatively,
the fabricator or erector, at his option, may retighten dl of the bolts in
the connection and then resubmit the connection for the specified

inspection.

711.64 Bolted Connections Using Other Than High Strength Bolts. Bolts for these
connections shdl bein accordance with 910.02(f).

711.65 Final Clean-Up. Find clean-up shdl be conducted in accordance with 104.07.

711.66 Structural Steel Cutting, Rivet and Bolt Removal, and Drilled Bolt Holes
in Repair Projects. Field cutting of structural steel shdl be done as shown on the plans or as
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Rivets or bolts connecting stedl at locations shown on the plans or as directed shdl be
removed. This work shall be done in a manner that does not damage the surrounding stedl. If
necessary, such work shall be done by drilling.

Bolt holes shdl be drilled as directed in the field. A bolt hole is a hole required for one
bolt drilled through any number and thicknesses of metd plates.

711.67 Jacking and Supporting Beams. When jacking and supporting a beam is
required on a bridge repair project, the proposed method for jacking and supporting shall be
submitted for approval. Thiswork shal not be performed until a method is approved.

711.68 Painting. After erection is complete, the structure shall be painted unless
otherwise provided. Painting shal be in accordance with the gpplicable requirements of 619.

711.69 Method of Measurement. Plain structurd steel shapes, fabricated stedl, stedl
cadtings, iron cagtings, bolts, pins, rollers, rockers, anchor bolts, and threaded rods will be
measured by the kilogram (pound). If the Schedule of Pay Items includes a lump sum item for
dructurd ged, dl of the materids listed above shdl be included in such pay item. No
measurement will be made.

Bronze plates will be measured by the kilogram (pound). Pay mass (weight) will be
based on a theoretical mass of 8,590 kg/m® (weight of 536 Ib/cu ft). Volume will be computed
based on finished dimensions. No deductions will be made for drilled holes.

Feld cutting of structura stedl will be measured by the square millimeter (square inch)
as determined by the multiplication of the length times the depth of the cut. Removal of rivets
and removal of bolts will be measured by the number of each removed. Drilled holes for bolts
on repair work will be measured by the number of drilled holes.

Jacking and supporting structural members will not be measured for payment.

711.70 Basis of Payment. The accepted quantities of plain structurad sted shapes,
fabricated stedl, sted castings, iron castings, balts, pins, rollers, rockers, anchor bolts, and
threaded rods will be paid for a a contract lump sum price if the Schedule of Pay Items
includes a lump sum pay item for structura sted. Changes from the estimated quantities shal
be in accordance with 711.70(a). If the Schedule of Pay Items does not include alump sum pay
item for structura stedl, the accepted quantities of structura sted will be pad for a the
contract unit price per kilogram (pound) for structurd sted. Such pay item will include al
work listed above, completein place. Payment will be in accordance with 711.70(b).

The accepted quantities of bronze plates will be paid for a the contract unit price per
kilogram (pound). The accepted quantities of field structural sted cutting will be paid for at the
contract unit price per square millimeter (square inch) for structurd sted, fied cut. The
accepted quantities of rivet removal, bolt remova, and drilled holes will be paid for at the
contract unit price per each for rivet, remove, per each for bolt, remove; and per each for
drilled hole.

Jacking and supporting structural members, if specified as a pay item, will be paid for at
the contract lump sum price for jacking and supporting the types of structurad members shown
in the Schedule of Pay Items.
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Bolts, including anchor bolts and threaded rods, will be pad for as the full mass
(weight) computed on the basis of 7,850 kg/m® (490 Ib/cu ft), including nuts and washers, for
the actua number of boltsin the structure.

If welding is shown on the plans, the masses (weights) of the structural sted parts will
be computed as described above.

The mass (weight) of castings will be computed on the basis of 7,850 kg/m® (490 Ib/cu
ft) for cast sted, and 7,210 kg/m® (450 Ib/cu ft) for cast iron, based on the net volume of the
finished castings as shown on the plans, including fillets at angles. No deductions will be made
for holes required to be drilled in castings or for rounding the corners of castings.

(@ Lump Sum Basis. An estimated mass (weight) of structurd sted will be
shown on the plans. Such mass (weight) will be computed by the same method as that used
when computing the estimated mass (weight) when paid for on a unit price per kilogram
(pound) basis from semi-detailed plans. This mass (weight) will include al structurd stedl and
miscellaneous metds unless otherwise included in specific pay items.

The mass (weight) of structural stedl shown on the plans is approximate only. For a
lump sum pay unit, the Contractor shal determine the mass (weight) on which the bid is based.

If there is a discrepancy between the plan mass (weight) and the actua mass (weight),
no decrease or increase in the payment for the work will be made on account of such

discrepancy.

If a change in the plans is made which will affect the mass (weight) of materid to be
furnished, payment for the addition or reduction of structurad sted quantities required as a
result of such change in plans will be made at a unit price per kilogram (pound) obtained by
dividing the lump sum amount for structural sted by the total estimated mass (weight) of
gructural stedl shown on the plans. Such unit price may be adjusted in consideration of the
fabricating and connection costs. Changes in the plans involving classfications of structura
stedd may increase the pay quantities. Such additional quantities will be paid for on comparison
of evidence of invoice prices.

(b) Unit Weight Basis. The mass (weight) of materids will be shown in the bill of
materials on the plans when shop details are included in such plans, or as computed from the
fabricator's approved shop detals, when shop details are not included in the plans. In ether
case, such mass (weight) shdl include dl changes ordered.

For rolled sections, the gross mass (weight) of the stedl will be consdered. The mass
(weight) will be figured on the basis of 7,850 kg/m® (490 Ib/cu ft). The mass (weight) of each
piece will be the mass (weight) of the smallest regular shape from which the detall piece can be
cut, not deducting cuts or holes. When so shown on the contract plans or on the approved
shop plans, the mass (weight) of groups of 2 or more pieces shdl be the mass (weight) of the
smallest regular shape from which the given group of detal pieces may be cut by properly
arranging the cuts.

Payment will be made under:

492



950

960

970

10

20

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)

BOIt, REMOVE. ...t EACH
BrONZE PIaES......ceeeieeeeee et kg (LBS)
DrlIE HOIE.......ceeeeee e EACH
Jacking and SUPPOMING e LS
structura member type

RIVEL, REMOVE ...ttt EACH
SIUCEUFEl SEEEL.......eeee e LS

kg (LBYS)
Structural Stedl, FIed CUt........c.coveieeeeceeeeeee e mm2 (SIN)

The costs of drilling holes for anchor bolts, bridge bearing pads, fabrication, erecting
fasawork, welding material, Charpy V-Notch toughness tests, and necessary incidentals shall
be included in the costs of the pay items.

No increase in pay weight will be permitted if digphram connections other than those
shown on the plans are approved and used.

Shims between beams and top shoes of the thicknesses necessary to adjust the stedl to
planned eevations shdl be furnished usng ether the plan datum or another datum as
established. No adjustment will be made to the pay quantities as long as the total mass (weight)
of shims required does not exceed that planned. No shim shall be less than 3 mm (/8 in.) in
thickness.

No alowance in mass (weight) will be made for work which is done at the option of
the Contractor. No payment will be made for materia used a the convenience of the
Contractor in excess of the quantities shown on the plans.

SECTION 712 -- TIMBER STRUCTURES
712.01 Description. This work shdl consst of furnishing the materids for and the
congtruction of timber structures, such parts of other structures which are of timber, and wood
plank floors for structures in accordance with these specifications, in reasonably close
conformance with the lines, grades, dimensions, and details shown on the plans or as directed.

712.02 Materials. Materids shall be in accordance with the following:

[FON CBRINGS. ...eeiveerieieerie e 910.05(b)
Lumber and Timber (Treated).........cooverreriireneereeeeeene 911.02
Lumber and Timber (Untreated) ..........cooveverereneinereereenne 911.01
Mallegble Iron Castings.........cooevrereenenrerees s 910.05(d)
= T S 909
PrESEIVEALIVES ...t 911.02(f)
IS (5 < 07 < 100 ST PSS 910.05(a)
SIUCLUral STEEL........e e 910.02

Machine bolts, drift bolts, and dowes shal be medium sted. Machine bolts shal have
square heads and nuts, unless otherwise specified. Nails shdl be full-barbed, heavy, bright,
flat-head, car nails. Lumber and timber shal be treated or untreated. Rods, plates, bars, and
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shapes shdl be structurd stedl. Castings shdl be sted or iron. Washers may be cast OG or
mallegble castings or they may be cut from medium sted plates. Spikes shdl be cut, wire, or
boat spikes. Spikes, bolts, dowels, washers, and lag screws shall be black or galvanized.

CONSTRUCTUON REQUIREMENTS

712.03 General Requirements. The ground underneath and in the immediate vicinity
of dl stored materid shall be cleaned of weeds and rubbish and kept well drained. Lumber and
timber at the site of the work shall be stored in piles. Untreated lumber shal be open stacked at
least 300 mm (12 in.) above the ground surface, arranged to shed water and prevent warping,
and protected by a weatherproof covering when so required. Creosoted timber and piling shall
be closed-stacked so that warping is prevented and the tops of the stacks are covered. Treated
timber shal be handled carefully without sudden dropping, breaking of outer fibers, bruising, or
penetrating surfaces with tools. It shal be handled with rope dings. Canthooks, peaveys,
spikes, or hooks shall not be used. Creosoted piling may be handled with chains.

Workmanship shdl be firg-class throughout. Competent bridge carpenters shall be
employed. All framing shdl be true and exact. Nails and spikes shdl be driven with just
aufficient force to set the heads flush with the surface of the wood. Degp hammer marks in
wood surfaces will be considered evidence of poor workmanship and sufficient cause for the
dismissa of aworker causing them.

In structures of untreated timber the ends, tops, and al contact surfaces of slls, caps,
floor beams, stringers, end joints, contact surfaces of bracing, the back faces of bulkheads, and
al timber which is to be in contact with earth, road materid, or other timber shall be coated
with 2 coats of hot creosote oil before being assembled. Countersinking shal be done where
smooth faces are required. The recesses formed by countersinking shal be painted with hot
creosote oil and filled with hot pitch after the bolt or screw isin place.

All cutsin treated piles or timber and dl abrasions, after having been trimmed, shall be
covered with 2 gpplications of a mixture of 60 percent creosote oil and 40 percent roofing
pitch, or brush coated with at least 2 applications of hot creosote oil and covered with hot
roofing pitch. Insofar as practicable, cutting, framing, and boring of timber to be treated, except
pile cut-offs, shal be done before treatment.

All lumber and timber shdl be cut accurately and framed to a close fit in such manner
that joints will have even bearing over the entire contact surfaces. Mortises shdl be true and
even for thar full depth and tenons shall fit snugly. Shimming will not be permitted in making
joints nor will open joints be accepted. Timbers requiring an exact fit shal be matchmarked.

Holesfor bolts, dowels, rods, and lag screws shdl be bored as follows:

(& Machine bolts shdl be the same diameter asthe bolt.

(b) Round drift bolts and dowels shdl be 2 mm (1/16 in.) lessin diameter than that
of the bolt or dowe to be used.

() Square drift bolts or dowels shall be equd to the least dimension of the bolt or
dowe.
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(d) Rodsshdl be2 mm (1/16 in.) larger than the rod.

(e) Lag screwsshdl bethe screw diameter to the base of thread, and half the screw
diameter to the point of the screw.

Before driving bolts, hot creosote oil shdl be poured into al bolt holes so that the
entire surface of the hole is coated. Any unfilled holes, after being treated with creosote ail,
shdl be plugged with creosoted plugs.

A washer of the Sze and type specified shdl be used under each bolt head and under
each nut which would otherwise come in contact with wood. Any portion of a bolt projecting
more than 6 mm (1/4 in.) beyond the nut shall be cut off. The threads of each bolt shall be
checked at the face of the nut after the nut has been finally tightened. The ends of bracing shall
be bolted through the pile, post, or cap with bolts of no less than 16 mm (5/8 in.) in diameter.
Intermediate intersections shall be bolted or spiked with wire or boat spikes as shown on the
plans.

712.04 Caps. Timber caps shdl have an even and uniform bearing over the tops of
supporting posts or piles and shdl have their ends evenly digned. All caps shdl be secured by
drift bolts of no lessthan 19 mm (3/4 in.) in diameter extending a least 230 mm (9 in.) into the
approximate center of posts or piles. Pile heads, after being cut to receive the caps and prior to
placing the caps, shal be treated to prevent decay. The sawed surfaces of creosoted piles shdl
be covered with 3 applications of a mixture of 60 percent creosote oil and 40 percent roofing
pitch or brush coated with 3 gpplications of hot creosote oil and covered with hot roofing
pitch. A covering of medium weight roofing felt or gavanized iron shdl be placed on this
treatment, bent over the sides of the pile, and fastened securely. Edges shall be trimmed to
present a satisfactory appearance. The sawed surfaces of untreated piles shall be brush coated
with 2 applications of hot creosote oil.

712.05 Stringers. Stringers shdl be sized a bearings and so placed in position that any
knots at or near edges are in the top portion. Outside stringers may have butt joints with the
ends cut on ataper. Interior stringers shall be lapped to take bearing over the full width of the
floor beam or cap at each end. The lapped ends of untreated stringers shall be separated at least
13 mm (1/2 in.) for the circulation of air and shdl be securdly fastened to the cap by drift
bolting where specified. Where stringers are 2 panels in length, the joints shdl be staggered.
Cross-bridging between sringers shdl be neatly and accurately framed and securely toenailed
with at least 2 nailsin each end.

712.06 Bents. Untreated timber, if used for mudslls, shal be of heart cedar, heart
cypress, redwood, or other approved durable timber. Mudsills shall be embedded firmly and
evenly to solid bearing and tamped in place. Concrete pedestals for the support of framed bents
ghall be carefully finished so that the posts or sills take even bearing on them. The silIs or posts
shal be anchored to pedestals with dowels and the dowels set when the pedestals are poured.
They shdl be no less than 19 mm (3/4 in.) in diameter and shall project at least 150 mm (6 in.)
above the top of each pedesta. Sills shdl have true and even bearing on mudsills, grillages,
piles, or pedestals. They shdl be drift-bolted to mudsills or piles with bolts no less than 19 mm
(3/4in.) in diameter and extend into the mudsilis or piles at least 150 mm (6 in.). When feasible,
al earth shdl be removed from contact with silisto permit free circulation of air around them.

495



130

140

150

160

170

Pogts shdl be fastened to pedestals with dowes of no less than 19 mm (3/4 in.) in
diameter extending at least 150 mm (6 in.) into the posts. Posts shall be fastened to sllis, as
shown on the plans, by means of drift bolts of not less than 19 mm (3/4 in.) in diameter driven
diagonally through the base of the post, and extending at least 230 mm (9 in.) into the sill, or by
means of doweds of no less than 19 mm (3/4 in.) in diameter extending at least 150 mm (6 in.)
into posts and silIs. Pile bents shdl be driven in accordance with 701.

712.07 Wheel Guards and Railings. These shall be framed and erected true to line
and grade. Whed guards and rails shdl be surfaced as shown on the plans. Whed guards shall
belaid in sections of no lessthan 3.7 m (12 ft) in length.

712.08 Painting. The gpplicable requirements of 619 will apply to painting those
portions of the structure which are to be painted. Rails and rail posts shdl be given 3 coats of
white field paint. Exposed metd parts, after erection, shall be given 2 coats of black field paint.
Other parts of the structure to be painted will be so designated on the plans or as otherwise

specified.

712.09 Single-Ply Plank Floors. These floors shdl consst of a sngle thickness of
plank supported by stringers or joists. The planks shal be laid heartside down with 6 mm (/4
in.) openings for seasoned material and with tight joints for unseasoned material. Each plank
shdl be fastened securdly to each joist or stringer. The planks shdl be carefully selected for
thickness and laid so that a smooth riding surface is obtained.

712.10 Two-Ply Plank Floors. These floors shdl consst of 2 layers of wood planks
supported by stringers or joists. Both courses shal have been pressure treated with creosote
oil. The top course shdl be laid pardld to the roadway centerline with each piece fastened
securely to the lower course. The lower course shdl be fastened as provided above for
angle-ply. Joigts shdl be staggered at least 0.9 m (3 ft). Ends shal be fastened securdly. If
required, the outer ends of the top planks shdl be beveled at each end of the bridge.

712.11 Method of Measurement. Structural timber and lumber, both trested and
untreated, will be measured by the cubic meter (1,000 feet board measure). Planks for floors
will be measured by the square meter (square foot). Computation of the amount of lumber and
timber will be based on full sze for rough lumber and nomind size for dressed lumber on the
shortest commercia lengths which may be used.

Metd parts, other than hardware, will be measured by the kilogram (pound) computed
in accordance with 711.70(b). Bolts, dowels, washers, nails, spikes, and lag screws will be
classed as hardware.

712.12 Basis of Payment. The accepted quantities of lumber and timber will be paid
for at the contract unit price per cubic meter (1,000 feet board measure) for lumber and timber,
either treated or untreated as specified. Plank floors will be paid for at the contract unit price
per square meter (square foot) for plank floors of the ply specified. Meta parts will be paid for
at the contract unit price per kilogram (pound).

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
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Plank Floors, LY e m2 (SFT)
Lumber and Timber, Treated ... m3 (MFBM)
Lumber and Timber, Untreated............cooeorereineneerereseeesese e m3 (MFBM)

The costs of preservative treatment, hardware, painting, and necessary incidentals shal
be included in the costs of the pay items.

SECTION 713 -- TEMPORARY BRIDGES AND APPROACHES
713.01 Description. This work shall consst of the construction and maintenance of
temporary pile or timber trestle bridges and approaches in accordance with these specifications
and in reasonably close conformance with the lines and grades shown on the plans or as
directed.

713.02 Materials. Materids shall be in accordance with the following:

(DS 1187== (0] £ 913.08
(DS 11 01S 0 0 £ 910.15
s 00T 910.18
11T o SRS 701

CONSTRUCTION REQUIREMENTS

713.03 General Requirements. Unless otherwise provided, the right-of-way will be
furnished for temporary bridges and gpproaches.

Information indicating the details of the temporary bridge proposed to be built shal be
submitted for approvd. If this information is not in accordance with the plans, detalls of the
proposed temporary bridge signed by and bearing the sedl of aregistered professond engineer
ghal be submitted. These details shdl be supplied in triplicate or in such form that may be
reproduced readily. Information or details, or both if required, regarding temporary bridges
shal be submitted and approved before work is started.

Where it is necessary to remove existing fence, a temporary fence shall be erected
along the temporary right-of-way line, if so directed. This fence shal be substantialy as good
asthe existing fence. It shall be built and maintained satisfactorily.

713.04 Temporary Bridge. Unless otherwise provided, the temporary bridge shdl
have a clear roadway of no less than 8.5 mm (28 ft) and be designed to carry an HS20 truck
loading. The bridge shdl be provided with subgstantia railings which shdl be kept painted
white. Backwalls shdl be built a each end bent to hold the approach fills. Each bent shdl have
a least 4 piles or 4 substantia posts on an adequate mudsill. The temporary bridge shal be
built to an devation of not less than that shown on the plans. It shdl have a clear length
opening no less than shown or otherwise designated. Unless otherwise specified, al timber and
piles may be treated or untrested.

713.05 Temporary Approaches. Temporary approaches shall be constructed to aline
and grade which will provide a reasonably convenient and safe connection between the
temporary bridge and the existing road. The grade and crown eevation shall be as shown on
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the plans. The roadway and dopes shdl be as shown on the plans. All necessary drainage shall
be provided. Embankment shall be compacted in accordance with 203. If it becomes necessary
to reconstruct the connection of the approaches with the existing roadway, either because of
the operations or other cause, such adjustment shal be made as directed. HMA pavement for
temporary approaches shdl be in accordance with 402. Temporary pavement markings in
accordance with 801.13 shall be placed as shown on the plans. Delinegtors in accordance with
804 shall be placed as shown on the plans.

Guardrail and guardrail end trestment shall be provided a each corner of the temporary
bridge as shown on the plans or as directed. The furnishing of materids and ingtdlation shal be
provided in accordance with 601. After removal, the guardrail and guardrail end treatment will
remain the property of the Contractor.

713.06 Maintenance. Unless otherwise provided, where a temporary bridge is
required, traffic over the existing bridge shal not be prohibited until the temporary bridge and
gpproaches are satisfactorily completed and opened to traffic. They shall be so maintained until
the new structure is opened to traffic. The necessary materia and labor shal be furnished to
repair or replace any portion of the temporary bridge and approaches which may have
deteriorated under traffic. During the winter months, st or other equivalent materials shal be
used as directed to prevent dippery conditions.

713.07 Removal. When the new work which made the temporary bridge and
approaches necessary is opened to traffic, dl the temporary work shdl be removed and the
temporary right-of-way shdl be restored as nearly as possible to its original or satisfactorily
dtered gate. All bentsin the stream shall be removed entirely or down to the bed of the stream
and dl other bents either removed entirely or to 0.6 mm (2 ft) below the ground surface, unless
the property owner of the temporary right-of-way consents in writing to have them cut at the
ground line. Temporary bituminous HMA pavement, when no longer required for maintenance
of traffic, shal be removed and shdl be disposed of in accordance with 203.10.

713.08 Method of Measurement. Temporary bridges and approaches will not be
measured for payment unless otherwise specified. HMA mixtures for temporary pavement will
be measured by the megagram (ton). Guardrail of the type specified will be measured by the
meter (linear foot) along the top of rail. Guardrail end treatments will be measured per each of
the type specified. Temporary pavement markings will be measured in accordance with 801.17.
Seeding and sodding will be measured in accordance with 621.12. The remova and disposal of
temporary HMA pavement will not be measured for payment.

713.09 Basis of Payment. The accepted quantities of temporary bridge and
approaches will be paid for at the contract lump sum price for the work, complete in place and
later removed as specified. HMA mixtures for temporary pavement will be paid for as the type
of mixture specified, in accordance with 610.07, complete in place. Guardrail ingaled aong
approaches will be paid for a the contract unit price per meter (linear foot). Guardral end
treatment will be paid for at the contract unit price per each for the type specified. Temporary
pavement markingswill be paid for in accordance with 801.18.

Seeding and sodding will be paid for in accordance with 621.13.

If adjustment of approach embankments is necessary, the additional excavation and
borrow will be paid for in accordance with 203.28.
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Payment will be made under:

Pay Item Pay Unit
Metric Pay Item Sl Pay Unit Symbol
(English Pay Item English Pay Unit Symbol)
Guardrail End Treatment, , Temporary Bridge Approaches................. EACH
type

Guardrall, W-Beam,  m Spacing, Temporary

Bridge APProachies.........cooeiieirese e m
(Guardrall, W-Beam, __ ft-__ in. Spacing, Temporary

Bridge APProachies....... ..o s LFT)
TEMPOIAY BIAJE. .....ceeieeeeeieeee ettt LS
Temporary Bridge and APPrOaChes..........coecvereinenenesie e LS

The cogts of excavation, embankment, backfill, remova and disposd of temporary
HMA pavement, ddineators, and temporary fence, shdl be included in the costs of the pay
items.

The cogs of furnishing, inddlation, and remova of guardral and guardrail end
treatment shal be included in the costs of the pay items.

If the Contractor eects to build a longer bridge or gpproaches than specified, such
work shall be done with no additional payment. If such work requires additiond right-of-way,
it shall be provided with no additiona payment.

SECTION 714 -- CONCRETE CULVERTS AND
RETAINING WALLS

714.01 Description. This work shdl consst of the construction of concrete retaining
walls, concrete drainage structures with less than 6.1 m (20 ft) span, and such parts of smilar
structures composed of concrete in accordance with these specifications and 105.03.

714.02 Materials. Materids shall be in accordance with the following:

B Borrow for Structure Backfill............coovveveeiiiieiiiceecee e 211
Chemica ANChOr SYSEM.......cooiiiereere e 310.02
(O] 010 (= (< 702
Precast Reinforced Concrete Box Culverts........cocvveceeveeecnneeee. 907.05
ReINfOrCiNg STEA.......c.ooeeieeee s 910.01

Concrete in cast-in-place splices between an existing culvert and a precast reinforced
concrete box section extension or used to sedl existing culverts shall be classA.

CONSTRUCTION REQUIREMENTS

714.03 General Requirements. Unless otherwise specified, gpplicable provisons of
702 and 703 shall apply to the construction of culverts, culvert extensions, retaining walls, and
concrete parts of smilar structures. Excavation and disposa shdl be in accordance with the
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applicable requirements of 206. The areas designated for waterproofing shal be waterproofed
in accordance with 702.23. All underground drains encountered during excavation for the
sructure shall be perpetuated as dictated by field conditions. Drainage openings through
masonry shdl be in accordance with 702.16.

Detailed plans for fasework and centering will not be required.

714.04 Extension of Existing Culverts. All pertinent requirements of this
gpecification shal apply to extensons of existing box culverts, dab top culverts, and arch
culverts. Such portions of the existing culvert designated for remova shall be removed. Al
portions of the existing structure which are to remain in place and are damaged shdl be
repaired or replaced as directed. Those portions left in place which are wholly or partidly filled
with debris shdl be cleaned out. Materid removed shdl be disposed of in accordance with the
applicable requirements of 202.02.

All exigting reinforcing sted exposed after concrete remova shdl be cleaned and
graightened in preparation for lapping with reinforcement from adjacent new work. Where
existing reinforcing stedl has deteriorated or been damaged during the removal operation, holes
shdl be drilled into the face of the existing structure to provide embedment for replacement
reinforcing steel. The holes shdl be of the diameter and length shown on the plans or as
directed and shall be cleaned prior to placement of the reinforcement and an approved chemical
anchor system.

Exigting culverts shdl be extended by one of the following methods:

(a) Precast Concrete Box Sections Extension. A cast-in-place concrete splice
shall be congtructed as a trangition between the existing structure and the precast extension.
The splice reinforcement shall be lapped with the exposed existing structure reinforcing stedl
and with exposed reinforcing mesh from the extenson as shown on the plans.

(b) Cast-In-Place Concrete Culvert Extension. The reinforcing stedl for the
extenson shal be directly lapped with the exposed reinforcement of the existing structure as
shown on the plans.

714.05 Sealing Existing Culverts. When existing culverts are no longer needed, but
do not require removal, they shal be seded with concrete a both ends as shown on the plans
or asdirected. Existing headwall remova shal be as shown on the plans or as directed.

714.06 Method of Measurement. Concrete used in retaining wals, culverts, and
culvert extensons will be measured in accordance with 702.27. Reinforcing sted will be
measured in accordance with 703.07. Precast reinforced concrete box sections and precast
reinforced concrete box section extensons will be measured by the meter (linear foot),
complete in place. B borrow for structure backfill will be measured in accordance with 211.09.
Field drilled holes will be measured in accordance with 702.27.

714.07 Basis of Payment. The accepted quantities of concrete used in retaining walls,
culverts, and culvert extensons will be paid for at the contract unit price per cubic meter (cubic
yard) for concrete, of the class specified, structures. Reinforcing sted will be paid for in
accordance with 703.08. Precast reinforced concrete box sections will be pad for a the
contract unit price per meter (linear foot) for culvert, precast reinforced concrete box sections,
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of the sze specified, complete in place. Precast reinforced concrete box section extensions will
be paid for at the contract unit price per meter (linear foot) for culvert extension, precast
reinforced concrete box sections, of the size specified, complete in place. B borrow for
structure backfill will be paid for in accordance with 211.10. Field drilled holes will be paid for
in accordance with 702.28.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
Concrete, s AMUCLUIES ... m3 (CYS)
class
Concrete Culvert Extension, Precast Reinforced Concrete
Box Sections, mm x 170 0 m
pan rise
(Concrete Culvert Extension, Precast Reinforced Concrete
Box Sections, ft x TSP SRSN LFT)
pan rise
Culvert, Precast Reinforced Concrete Box
Sections, mm x 110 0 T m
pan rise
(Culvert, Precast Reinforced Concrete Box
Sections, ft x B LFT)
pan rise

The costs of excavation except as provided in 206.11(a), expanson joint materid,
perpetuation of existing drains shown on the plans, sedling of existing structures, removal of
existing sructures, removal of portions of existing structures, cleaning out old channels,
gpproved chemica anchor system, and necessary incidentals shal be included in the costs of the
pay items.

No additiond payment will be made for carrying an underground drain through a
culvert or culvert extenson. However, no deduction will be made for the volume of concrete
occupied by the drain pipein a cast-in-place culvert or culvert extenson.

No additiona payment will be made for the repair or replacement of existing concrete
damaged by Contractor operations.

SECTION 715 -- PIPE CULVERTS, AND STORM AND SANITARY SEWERS
715.01 Description. This work shall consst of the construction or reconstruction of
pipe culverts, ssorm or sanitary sewers, dotted drain pipe, or dotted vane drain pipe in
accordance with 105.03.
MATERIALS
715.02 Materials. Pipe materias, minimum thickness or strength classification, and

protective treatments for pipes except underdrains and drain tile will be determined based on
height of cover, required service life, Ste aorasiveness, and structure pH criteria shown on the
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plans. Pipe with materia thickness, strength classification, or protective coatings in excess of
the minimum required by the above noted criteria may be used.

Concrete used for anchors, collars, encasements, and sedling existing pipes shal be
class A. Corrugated polyethylene pipe, type S has a smooth interior liner with a corrugated
outer wall. Type SP pipeisatype S pipe with perforations.

Materids shdl be in accordance with the following:

20
B BOIMOW ... 211
B Borrow for Structure Backfill...........ccoooereininnineneereene 211
Bituminous Magtic Pipe Joint Sedler .........ccoooeveveccnenncniecnne 906.05
CONCIELR.......eoeieeeee ettt 702
Flowable MOrar ..o 213
ReINfOrCing STEA.......c.ooviieeee s 910.01
Rubber Type Gaskets.........covirenerereereree s 906.04
Straps, HOOk BOlts, and NULS ........ccooeverrereereeeeee e 908.12
30 (@) Type 1 Pipe. Type 1 pipe shal be used for culverts under mainline pavement
and public road approaches.
Clay Pipe, Extra Strength...........ccooooeereinennieseeee e 907.08
Corrugated Aluminum Alloy Pipe and Fipe-Arches.................... 908.04
Corrugated Polyethylene Pipe, TYpeS.......ccooovenrienecnenieeen, 907.19
Corrugated Sted Pipe and Pipe-Arches.........cccooveeccvcicieene, 908.02
Fiber Bonded Bituminous Coated Corrugated Sted!
Pipe and PIPe-ArChes.......ccovoeiieee e 908.07
Non-Reinforced Concrete Pipe, Class 3........cccooveevenecniecnine 907.01
40 Polymer Precoated Galvanized Corrugated Sted!
Pipeand PIpe-ArChes.......ccoverieeee e 908.08
Profile Wall Polyvinyl Chloride Fipe.........ccoooevineieninccncce 907.22
Reinforced Concrete Horizonta Elliptical Pipe.......c.ccccovveenee. 907.03
Reinforced ConCrete PIPe.......oovereereneererese s 907.02
Ribbed Polyethylene PIpe.........ccccooierinrenereecr s 907.20
Smooth Wall Polyethylene Fipe.........ccocoovreinincieeeee, 907.21
Smooth Wl Polyvinyl Chloride Pipe........ccocooveveienenencniecen, 907.23
Structural Plate Pipe and Pipe-Arches........ocooveveieneinenicce, 908.09
50 (b) Type 2 Pipe. Type 2 pipe shdl be used for storm sewers.
Clay Pipe, Extra Strength...........cocooeereineneiesereeese e 907.08
Corrugated Polyethylene Pipe, TYpeS.......ccocooievrieneienenieenn, 907.19
Fully Bituminous Coated and Lined Corrugated Stedl
Pipe and PIPe-ArChes.......ccoerieee e 908.13
Non-Reinforced Concrete Pipe, Class 3........cccovveevenecniecnine 907.01
Profile Wall Polyvinyl Chloride Fipe.........ccoooovenecnencereee 907.22
Reinforced Concrete Horizonta Elliptical Pipe.........ccccovveenee. 907.03
Reinforced ConCrate PIPe......ooovereerere s 907.02
60 Ribbed Polyethylene PIpe.........cccooieninrireeere s 907.20
Smooth Wall Polyethylene Fipe..........cooovereinineieseeeeeee 907.21



Smooth Wl Polyvinyl Chloride Pipe........ccooooreveineieneseee 907.23

(c) Type 3 Pipe. Type 3 pipe shdl be usad for culverts under dl drives and field
entrances. All Type 1 pipe materias are acceptable.

(d) Type 4 Pipe. Type 4 pipe shdl be used for drain tile and longitudina

underdrains.
70 Clay PIPEY ..ot 907.08
Corrugated Polyethylene Drainage Tubing ........ccccceeveeveieeeenenne. 907.17
Corrugated Polyethylene Pipe, Type S .....cocoovevreveicnerieee 907.19
Corrugated Polyethylene Pipe, TYPe SP.....cccccveveereienereee 907.19
D= 1 ] = oS 907.11
Non-Reinforced Concrete PIPe.........ccooeveerenerenecrenesesie s 907.01
Perforated Clay PIPE ..o 907.09
Perforated Polyvinyl Chloride Semicircular Pipe..........cccoeenee. 907.18
Profile Wall Polyvinyl Chloride Fipe.........ccooeerieneininceneene 907.22
* -These materias shall be used for drain tilesonly.
80
() Type 5 Pipe. Type 5 pipe shdl be used for broken-back pipe runs where
coupled or jointed pipeis dedrable.
Corrugated Aluminum Alloy Pipe and Fipe-Arches.................... 908.04
Corrugated Polyethylene Pipe, TYpeS.......ccoooverrieneinenieennn, 907.19
Corrugated Sted Pipe and Pipe-Arches.........cccocoevevececiecienene. 908.02
Fiber Bonded Bituminous Coated Corrugated
Sted Pipeand PIPe-AIChES ..o 908.07
Fully Bituminous Coated and Lined Corrugated
90 Sted Pipe and PIPe-AIChES ..o 908.13
Polymer Precoated Galvanized Corrugated Steel
Pipeand PIPe-ArChes.......ccooeeeee e 908.08
Profile Wall Polyvinyl Chloride Fipe.........ccooeovoenecninccscee 907.22
Ribbed Polyethylene PIpe........cccooierinreeree e 907.20
Smooth Wl Polyethylene Fipe.........ccocooireinincineeeee 907.21
Smooth Wl Polyvinyl Chloride Pipe........ccocooveveinenencnecee, 907.23
(f) Slotted Drain Pipe. Sotted drain pipe shal be used to drain paved median and
concrete gutter areas. Sotted drain pipe shal be in accordance with 908.14.
100
(9) Slotted Vane Drain Pipe. Sotted vane drain pipe shdl be used to drain
driveway areas. Sotted vane drain pipe shdl be smooth wal polyvinyl chloride pipe in
accordance with 907.23. The dotted vane drain casting shdl be in accordance with 910.05(b).
The finish shdl be standard black asphat emulsion. Individud units shdl have a minimum mass
(weight) of 70 kg (155 Ibs).
(h) End Bent Drain Pipe. End bent drain pipe shdl be perforated smooth wall
polyvinyl chloride pipe in accordance with 907.23.
110 (1) Underdrain Outlet Pipe. Pipe shdl be in accordance with 907.24.
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715.02.1 General Requirements. The congruction requirements, method of
measurement, basis of payment, and pay items described herein shal apply, except for the
following, which are described in their respective sections.

= T T 1SS 719
Structural Plate Pipe and Pipe-Arches..........ccocoeveiieincnicce, 717
UNAErdrains..........ccoveiiieieeceeeeee et 718

120 A pipe order shall be prepared and submitted prior to delivery of pipe to the project

gte. The order shdl include the following:
(@ structure number and location
(b) manhole, inlet, or catch basin type, if applicable
(©) pipelength, asdetermined by construction engineering

(d) pipesze, asshown onthe plans
130
(e) pipe materid including dl information required to verify conformance with
cover and sarvicelife criteria

() number and type of end sections or quantity of concrete, A, structures
CONSTRUCTION REQUIREMENTS

715.03 Excavation. Unless otherwise directed, the trench cross sectiond dimensions
ghall be as shown on the plans. The trench bottom shall give full support to the pipe as shown
140  on the plans. Recesses shall be cut to receive any projecting hubs or bells.

Where pipe isto be placed in fill sections, a portion of the fill shall be constructed prior
to ingtdlation of the pipe as shown on the plans.

Where rock or boulder formation is encountered at or above the proposed trench
bottom eevation, the trench shal be excavated a least 200 mm (8 in.) below the proposed
grade, backfilled with B borrow for structure backfill, and then compacted in accordance with
211.04.

150 In case afirm foundation is not encountered at the required grade, the unstable materia
shdl be removed to such depth that when replaced with suitable materia, usudly B borrow,
compacted, and properly shaped, it will produce a uniform and stable foundation adong the
entire length of the pipe. A timber mat shall be placed to hold the pipeto line and grade if it is

necessary.

All trenches shdl be kept free from water until any joint filling materid has hardened
aufficiently not to be harmed.

715.04 Laying Pipe. Each section of pipe shdl have a full firm bearing throughout its
160 length, true to the line and grade given. All pipes which settle or which are not in dignment
shdl be taken up and re-laid. Pipe shdl not be laid on a frozen trench bottom.

504



170

180

190

200

210

Concrete and clay pipe shdl be lad with hub upgrade, with the spigot end fully
extended into the adjacent hub, and with al endsfitted together tightly.

Concrete pipe shdl not be laid in muck or sulphate soils.

Pipe joints designed to accommodate sedls or pipe joints requiring sedls shdl be seded
with approved rubber type gaskets, caulking, bituminous mastic pipe joint seder, elastomeric
materia, or sealing compound.

If the infiltration of water is a factor, each joint, regardiess of the type used, shall be
sedled with an approved compression type joint sedler in accordance with ASTM C 425 or
ASTM C 443, whichever is applicable.

Joints and stub-tee connections for plastic pipe shdl be in accordance with the
requirements of the respective materia specifications for each type of pipe.

Connections of plastic pipe to manholes, catch basins, and inlets shdl be in accordance
with the manufacturer's recommendations.

Prior to being lowered into the trench, corrugated metal pipe sections shal be
examined closaly and o fitted that they will form a true line of pipe when in place. Sections
which do not fit together properly shal not be used.

At the time of acceptance, dl pipe shal have been cleaned and be free from st and
other foreign matter.

Prior to congtructing a pipe extension, the existing structure shall be cleaned of dl
foreign materials. Existing anchors, end sections, or headwalls shall be removed as shown on
the plans or as directed. All existing pipes which are damaged by the remova operation shal be
replaced. Removed materids shal be disposed of in accordance with 202.

715.05 Joining Pipe. At the connection of a pipe extenson to an existing structure
where the extension is a different pipe materia from that in place, or a satisfactory joint cannot
be obtained, a concrete collar shal be constructed. Portions of the existing structure shall be
removed as shown on the plans, or as necessary, to ensure proper fit of the extenson to the
exigting pipe. If not shown on the plans, the collar shal have awidth of at least 450 mm (18in.)
and athickness of at least 150 mm (6 in.) around the entire joint.

If rigid pipe connections are of lesser strength than that of the main barrel of a pipe
structure, these connections shal be encased with concrete at least 150 mm (6 in.) thick.

Any pipe which is damaged during instdlation shall be repaired or replaced as directed.
Slotted drain pipe or dotted vane drain pipe shal be constructed in 6 m (20 ft) sections
with shop fabricated elbows. The upgrade end of dotted drain pipe shdl be plugged with a

metal cap before backfilling. The upgrade end of dotted vane drain pipe shdl be plugged with
class A concrete. Such concrete shall extend 150 mm (6 in.) inside the upgrade end of the pipe.
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715.06 Tee and Stub-Tee Connections. At locations shown on the plans, or where
directed, a stub-tee connection of the size specified shdl be furnished and placed as a tee
connection to corrugated meta pipe, corrugated meta pipe-arch, concrete pipe, reinforced
concrete pipe, or reinforced concrete horizonta dliptica pipe.

The stub-tee connection to a corrugated metal pipe or pipe-arch shdl be constructed of
corrugated metd and the length of the stub shal be no less than that which readily
accommodates the connecting band. It shal be made by shop welding a stub of corrugated
metd pipe to the corrugated metd pipe or pipe-arch at the time of fabrication. Where field
conditions warrant, stub-tee or other connections may be field connected by using shop
fabricated saddle connectors. Welds, flame cut edges, and damaged spelter coating shal be
regavanized or painted with zinc dust-zinc oxide paint in accordance with Federd
Specification TT-P641, Type Il or MIL-P-21035. Where applicable, damaged bituminous
coating shdl be repaired with asphat mastic in accordance with AASHTO M 243. The pipe
connection to the stub shal be made by means of connecting bands of required size or by
means of concrete collars as directed.

The stub-tee connection to concrete pipe, reinforced concrete pipe, or reinforced
concrete horizonta dliptica pipe may be field constructed or factory constructed. The concrete
used in the stub shall be of the same proportions as that used in the construction of such pipe.
The length of the concrete stub shal be no less than 150 mm (6 in.) nor more than 300 mm (12
in.). The pipe connection to the concrete stub shal be made by means of a cement mortar bead
or concrete collar or as directed.

715.07 Blank.

715.08 Backfilling. All plastic pipes, except longitudind underdrains, which are not
fabricated with hydrostatic design basis rated resins and are ingtdled within 1.5 m (5 ft) of
mainline or public road approach pavement, paved shoulders, or sdewaks shdl be backfilled
with flowable mortar. Flowable mortar shal be placed in accordance with 213.04(c). All other
pipe indalations shal be backfilled as shown on the plans or as directed. B borrow for
structure backfill shdl be placed in accordance with 211.04.

Prior to placing flowable mortar backfill, al standing water shal be removed from the
trench. If the water cannot be removed from the trench, B borrow for structure backfill shdl be
used in lieu of flowable mortar to an elevation 0.6 m (2 ft) above the groundwater. The
remainder of the trench shal be backfilled as shown on the plans.

Except where prohibited due to groundwater, flowable mortar may be used as a
subgtitute for B borrow for structure backfill.

After the completion of the backfill operation and prior to beginning the paving
operation, al plagtic pipes, except longitudind underdrains, not fabricated with hydrogtatic
design basis rated resins ingdled within 1.5 m (5 ft) of mainline or public road gpproach
pavement, paved shoulders, or sdewalks shall be mandrel tested. The mandrel shdl be ago/no
go mandrel with aminimum of nine arms or prongs and a diameter of five percent less than the
pipe pay item diameter. If the mandrel does not pass through the pipe when pulled by hand or
the mandrel damages the pipe, the deficient pipe shall be removed, replaced, and mandrdl tested
after the flowable mortar backfill has been replaced.
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Where materiad other than B borrow for structure backfill or flowable mortar is
permitted and used for backfilling, it shall be of such nature that compeacts readily. That portion
around and for 150 mm (6 in.) above the top of the pipe shdl be free from large stones. This
material shal be placed in layers not to exceed 150 mm (6 in.), loose measurement, and each
layer compacted thoroughly by means of mechanica tamps.

An adequate earth cover, as shown on the plans, shdl be placed over the structure
before heavy equipment is driven over it.

Backfill for dotted drain pipe and dotted vane drain pipe shdl consst of class A
concrete on both sides of the pipe. During the backfilling and paving operations, the dot shall
be covered to prevent infiltration of materia into the pipe.

715.09 Pipe End Sections and Anchors. Pipe end sections and anchors shdl be
congructed as shown on the plans or as directed. Straps or hook bolts required for anchors
ghall be as shown on the plans. A dimpled connection band shall be used for connecting pipe
end sections to ends of corrugated metal pipe whose end corrugations are not perpendicular to
the centerline of the pipe.

715.10 Re-Laid Pipe. Where shown on the plans or as directed, existing pipe shal be
taken up, re-laid, and if necessary, extended. Remova of the pipe shal be in accordance with
202.04 and the operationsinvolved in itsrelaying shal be in accordance with similar operations
contained herein for laying new pipe.

715.11 Method of Measurement. The accepted quantities of circular pipe, deformed
pipe, dotted drain pipe, dotted vane drain pipe, end bent drain pipe, and sanitary sewer pipe
will be measured by the meter (linear foot), complete in place. The length of pipe to be
measured for payment will be based on the net length of pipe used, which will be obtained by
multiplying the nomina length of each pipe section by the number of sections used. If the pipe
connects to manholes, inlets, or catch basins, the termind sections will be field measured to the
outsde face of the structure. The length of beveled or skewed termina sections of circular
corrugated meta pipe to be measured for payment will be the average of the top and bottom
centerline lengths for beveled ends or of the Sdes for skewed ends. Measurement of deformed
pipe will be made aong the bottom centerline of the pipe.

Concrete in anchors will be measured in accordance with 702.27. Reinforcing sted,
straps, and hook bolts used in anchors will not be measured for payment. Concrete used for
backfill of dotted drain pipe and dotted vane drain pipe will not be measured for payment.

Excavation above the trench bottom el evation shown on the plans will not be measured
for payment. Additiona excavation below the proposed trench bottom eevation required to
ingdl the pipe at alower elevation or to remove rock or unsuitable materiad will be measured
in accordance with 203.27(b).

Pipe end sections will be measured by the number of units of each sze indaled. The
gze of the end section will be considered as the nominal diameter of the pipe to which the end
section is attached, regardiess of the Size of the end section actudly required to make the
connection.
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Tee, stub-tee, and wye branch connections will be measured aong the centerline of the
barrdl. An additiond alowance of 1.5 m (5 Ift) of the smdler diameter pipe will be permitted
for making such connection.

Elbow connections will be measured dong the centerline of such connection. An
additional 0.6 m (2 Ift) of pipe of the same diameter as that of the ebow will be permitted for
each such connection.

If increaser or reducer connections are made, measurement will be made on the basis of
the larger diameter pipe for the full length of the section forming such connections.

B borrow for structure backfill will be measured in accordance with 211.09. Flowable
mortar will be measured in accordance with 213.06.

When the plans indicate that differing smooth and corrugated interior pipe szes are
required at a structure and the corrugated aternate is installed, no measurement of B borrow
for structure backfill, flowable mortar, pipe end sections, or concrete used in anchors will be
made.

715.12 Basis of Payment. The accepted quantities of pipe will be pad for at the
contract unit price per meter (linear foot) for pipe of the type, shape, and sSze specified,
completein place.

Concrete used in anchors will be paid for in accordance with 714.07. Pipe end sections
will be paid for at the contract unit price per each for the size specified, complete in place. B
borrow for structure backfill will be paid for in accordance with 211.10. Flowable mortar will
be paid for as B borrow for structure backfill.

If a pipe structure is lowered, relocated, or if unsuitable material is encountered so that
additional excavation is necessary over and above that shown on the plans at the origina
location, such additional excavation will be paid for at three times the contract unit price for the
class of excavation involved. If the contract does not include rock excavation or unclassified
excavation, rock remova below the proposed trench bottom eevation will be paid for at three
times the contract unit cost for common excavation. However, in each of the above cases, such
excavation will not be paid for if the additional amount involved at such structure is 8 m® (10
cuyd) or less.

Tee, stub-tee, and wye connections will be paid for by means of the dlowance of 1.5 m
(5 Ift) of the smadler diameter pipe. Elbow connections will be paid for by means of the
alowance of 0.6 m (2 Ift) of pipe of the same diameter as the elbow. Increaser and reducer
sections will be paid for at the contract unit price for the larger diameter pipe.

When the plans indicate that differing smooth and corrugated interior pipe Szes are
required at a structure and the corrugated dternate is ingtalled, payment for pipe backfill and
pipe end sections or concrete used in anchors will be made based on the quantities shown on
the plans for the smooth interior aternate.

Payment will be made under:

Metric Pay Item Metric Pay Unit Symbol
508



360

(English Pay Item English Pay Unit Symbol)

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)

CONCrete, A, SITUCLUIES........oeeeeeeeeee e m3 (CYS)

Pipe, End Bent Drain, 1010 0 [T URRURRN m
diameter
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(Pipe, End Bent Drain, ] TSRS LFT)
diameter
Pipe End Section, 1010 PSSR EACH
diameter
(Pipe End Section, ] TSR EACH)
diameter
Pipe End Section, Min. Area S 0 11 0 DS EACH
(Pipe End Section, Min. Area S o 1 | RS EACH)
Pipe Extenson, Circular, MM, e m
diameter meateria
(Pipe Extension, Circular, N, e LFT)
diameter meateria
Pipe Extension, Deformed, Min. Area UM, e m
materia
(Pipe Extension, Deformed, Min. Area gft, LFT)
materia
Pipe, Read, L0070 SRS URRSTSUSPRTRN m
diameter
(Pipe, Relad, LD ettt b a e nns LFT)
diameter
Pipe, Rdad, mm X 0170 0 USSR m
pan rise
(Pipe, Rdad, in. X Il et e LFT)
pan rise
Pipe, Sanitary Sewer, 011 0 TSR m
diameter
(Pipe, Sanitary Sewer, TSRS LFT)
diameter
Pipe, Sotted Drain, mm, 1010 0 OSSR m
diameter thickness
(Pipe, Slotted Drain, in., ] LFT)
diameter thickness
Pipe, Sotted Vane Drain, 110 TSRS m
diameter
(Pipe, Sotted Vane Drain, ] T LFT)
diameter
Pipe Type __ , Circular, 11 TS m
diameter
(Pipe, Type ____, Circular, ] TS LFT)
diameter
Pipe Type __ , Deformed, Min. Area S o 1 1 1 SR m
(Pipe, Type ____, Deformed, Min. Area S o 1 | SR LFT)
Pipe, Underdrain Outlet, 0] SR m
diameter
(Pipe, Underdrain Outlet, ] TSRS LFT)
diameter
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shall be included in the cost of pipe end section. The cost of backfill for dotted drain pipe and
dotted vane drain pipe shall beincluded in the cogts of the pay items.

B borrow obtained from planned excavation may be used to backfill culverts. No
deduction will be made from the excavation or borrow quantities.

If existing concrete building foundations, concrete walls, concrete columns, or concrete
steps not visible and not shown on the plans are encountered within the limits of the trench, the
removal of such items, asrequired, will be paid for in accordance with 203.28.

The cogts of sawing of pavement, excavation above the trench bottom eevation shown
on plans, backfilling with materid other than B borrow for structure backfill or flowable
mortar, dewatering, shoring, timber mats, pavement replacement, class A concrete required for
collar congtruction or sealing existing pipe, joint materids, replacing pipe which is damaged
during ingtallation or re-laying operations, sanitary sewer testing required by the locd utility,
and dl other necessary incidentals shdl be included in the cost of the pay items. The cost of
remova of pavement, existing pipe, end sections, anchors, or headwalls, concrete collars,
encasements, and the disposdl of surplus materids shdl be included in the cost of the pay items.

SECTION 716 -- JACKED PIPE

716.01 Description. This work shal consst of jacking sted or reinforced concrete
pipe through or under an embankment in accordance with these specifications and in
reasonably close conformance with the lines and grades shown on the plans or as directed.

716.02 Materials. Materids shall be in accordance with the following:

Reinforced CoNCrate PIPe .....cooveeveereneereeee s 907.02
O PIPE e 908.11

CONSTRUCTION REQUIREMENTS

716.03 General Requirements. An approach trench shal be dug at the forward end of
the proposed pipe to a depth sufficient to form a vertica face at least 0.3 m (1 ft) higher than
the top of the pipe and large enough to provide ample working room. The size and height of
this vertica face may be varied, but the roadbed and shoulders shal dways be adequatdy
protected. After the pipe is inddled, the excavated area not occupied by the pipe shdl be
backfilled with suitable materid and thoroughly compacted into place.

Sheeting and bracing shdl be provided if the nature and conditions of the soil or height
of exposed faces is such as to endanger either the traveling public or the integrity of the road
surfacing.

When the use of explosivesis necessary for the prosecution of the work, their use shall
be in accordance with 107.11.

When ground water is known or anticipated, a dewatering system of sufficient capacity
to handle the flow shdl be maintained at the dte until its operation can be safdy hdted. The
dewatering system shdl be equipped with screens or filter media sufficient to prevent the
displacement of fines.
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Jacked pipe shall be so constructed as to prevent leskage of any substance from the
pipe throughout its length. Ingtalation by open-trench methods will be permitted only at
locations indicated and shall be in accordance with the applicable specifications for that type of
ingdlation. Jacked pipe shdl beingaled by the following methods.

(a) Jacking. This method shal congst of pushing stedl or reinforced concrete pipe
into the embankment. All pipe shall be handled, unloaded, and stacked so as to prevent any
damage to the joints of the pipe.

Excavation shdl be undertaken within a sted cutting edge or shidd attached to the
front section of pipe to form and to cut the required opening for the pipe. Excavation shdl be
undertaken with the shield and shdl not be carried ahead of the pipe far enough to cause loss of
s0il. When jacking in loose, granular, or running soils, the shield shal have means for inserting
sted baffle plates and shelves for the purpose of preventing voids.

The Contractor's superintendent or engineer experienced in pipgacking techniques,
ghall be present at dl times while work is proceeding and shadl be responsible for checking the
lineand grade.

The thrust wdl shdl be adequate for ingtdlation of the jacked pipe. It shdl be
constructed normal to the proposed line of thrust.

A suitable lubricant, such as bentonite, may be agpplied to the outsde surface of the
jacked pipe to reduce frictiona forces. This shall be accomplished by the use of pressure
equipment which pumps the lubricant to the outside of the shield on the lead pipe or the
lubricant may be pumped to the outside surfaces of the pipe through grout holes.

Jacking equipment which is designed to provide the forces necessary for ingtdlation of
the pipe shal be used. The thrust load shal be imparted to the pipe through a suitable thrust
ring which shall be sufficiently rigid to ensure distribution of the load without cregting point
loading.

When necessary to prevent loss of soil at the heading, the face of the excavation shall
be adequately bulkheaded when work is shut down at the end of the working day.

Bracing and backdrops shal be so designed and jacks of sufficient rating used so that
jacking can be progressed without stoppage, except for adding lengths of pipe, until the leading
edge of the pipeis at least 4.6 m (15 ft) beyond the insde edge of the pavement as shown on
the plans.

(b) Boring. This method shdl congst of pushing the pipe into the fill with a boring
auger rotating within the pipe to remove the spoil. Advancement of the cutting head ahead of
the pipe will not be permitted except for that distance to permit the cutting head teeth to cut
clearance for the pipe. If granular, loose, or unstable soil is encountered during the boring
operation, the cutting head shdl be retracted into the casing a distance that permits a baance
between pushing pressure and the ratio of pipe advancement to quality of spoil to ensure no
voiding is taking place. The excavation by the cutting head shal not exceed the outsde
diameter of the pipe by more than 13 mm (1/2 in.). The face of the cutting head shdl be
arranged to provide reasonable obstruction to the free flow of soft or porous materia.
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The use of water or liquids to soften or wash the face will not be permitted. Water may
be used in gicky clays to facilitate spoil remova providing water is introduced behind the
cutting head. Lubricating agents, such as bentonite, may be used to lubricate the casng and
reduce friction between casing and embankment.

Plans and descriptions of the arrangement to be used shall be submitted for gpproval.
No work shal proceed until such gpproval is obtained.

If an obstruction is encountered during installation which stops the forward progress of
the pipe, and it becomes evident that it is impossble to advance the pipe, and if ordered,
operations shall cease and the pipe shdl be abandoned in place and filled completely with grout,
or other approved materias. The abandoned work will be paid for at 75 percent of the contract
unit price as specified in the schedule of pay items.

Bored or jacked ingtallations shdl have a bored hole essentially the same as the outside
diameter of the pipe. If voids should develop or if the bored hole diameter is greater than the
outside diameter of the pipe by more than approximately one inch, grouting or other approved
methods shall be employed to fill such voids with no additiona payment.

716.04 Jacking Steel Pipe. Pipe joints shdl be welded in accordance with 711.32.
Pipejoints shal be water tight. Minimum wall thickness of the pipe shdl be asfollows:

OUTSIDE WALL THICKNESS,
DIAMETER, millimeters (inches)
millimeters
(inches)
Casing Contains Carrier Casing Used as Carrier
457 or less (18 or less) 6 (1/4) 6 (1/4)
483-508 (19-20) 6 (1/4) 8 (5/16)
533-660 (21-26) 6 (1/4) 10 (3/8)
686-762 (27-30) 10 (3/8) 13 (1/2)
787-1070(31-42) 10 (3/8) 13 (1/2)
1092-1219(43-48) 13 (1/2) 14 (9/16)

716.05 Jacking Concrete Pipe. Only reinforced concrete pipe of 750 mm (30 in.)
ingde diameter and larger may be jacked, and shall be class IV or stronger with tongue and
groove joints. All pipes shdl have sted reinforcement concentric with the pipe wal, and where
required, additiona reinforcement at the ends of the pipe. The pipe shal be in accordance with
ASTM C 76M (C 76).

To avoid concentrated loads at the joints from pipe to pipe, strips of plywood, asphalt
roofing paper, or other smilar reslient materials shall be inserted around the circumference in
the joints as each pipe is placed ahead of the thrust ring. Resilient materia must also be used
between the pipe end and the thrust ring.
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716.06 Method of Measurement. Jacked pipe will be measured by the meter (linear
foot), complete in place. Headwalls, culvert pipe end sections, reinforcing sted, and anchors
will be measured in accordance with 715.11.

120
716.07 Basis of Payment. The accepted quantities of jacked pipe will be paid for at
the contract unit price per meter (linear foot) for pipe, jacked, of the type and size specified,
completein place.
Headwadlls, culvert pipe end sections, reinforcing stedl, and anchors will be paid for in
accordance with 715.12.
Payment will be made under:
130 Metric Pay Item Metric Pay Unit Symbol
(English Pay Item English Pay Unit Symbol)
Pipe, Jacked, Circular, : 1010 TSRS m
materid  diameter
(Pipe, Jacked, Circular, : ] TS LFT)
materid  diameter
The costs of excavation, backfilling, boring, welding, disposd, and necessary
incidentals shall be included in the cost of the pay item.
SECTION 717 -- STRUCTURAL PLATE PIPE, PIPE-ARCHES,
AND ARCHES
717.01 Description. This work shal consst of furnishing and placing structurd plate
pipe, pipe-arches, or arches in accordance with these specifications and in reasonably close
conformance with the lines, grades, and details shown on the plans or as directed.
717.02 Materials. Materids shall be in accordance with the following:
10 B Borrow for Structure Backfill...........cccovevveieieieicicceceee 211
Bituminous Mastic Pipe Joint Sealer .........cooovveveccnenncnecnne 906.05
CoNCrete, CIASS A ...t 702
Howable MOrtar ..o 213
(o IN (= o ] o= o J PSS 616.02(d)
ReINfOrCing STEA ..o 910.01
Structura Plate ArChES ... 908.09
Structural Plate Pipe and Pipe-Arches.........cccovevcineincncce, 908.09

Structura plate pipe and pipe-arches are part of the pipe classification system described
20 in 715.02. The minimum materia thickness and required protective treatments will be
determined in accordance with 715.02.

CONSTRUCTION REQUIREMENTS

717.03 General Requirements. Forming, punching, and assembling shdl be in
accordance with AASHTO Standard Specifications for Highway Bridges, Divison |1, Sections
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23.2 and 23.3. The radius of the arc joining the top to the bottom shdl be in accordance with
908.09(a)1. Excavation shall be in accordance with the applicable requirements of 715 for pipe
and pipe-arches and 206 for arches. Concrete shal be placed in accordance with 702 and
reinforcing sted shdl be placed in accordance with 703.

Each sde of an arch shdl rest in a groove formed into the masonry or shdl rest on a
gdvanized angle or channd securely anchored to or embedded in the substructure. Where the
gpan of the arch is greater than 4.3 m (14 ft), or the skew angle is more than 20 degrees, a
metd bearing surface having a width at least equd to the depth of the corrugations shal be
provided.

Metd bearings may be ether rolled structural or cold-formed gavanized angles or
channds no less than 5 mm (3/16 in.) in thickness with the horizonta leg securely anchored to
the substructure on 610 mm (24 in) maximum centers. When the metd bearing is not
embedded in a groove in the substructure, one vertical leg shal be punched to allow bolting to
the bottom row of plates.

If shown on the plans, or otherwise required, the flowline of arches shal be paved with
grouted riprap in accordance with 616.06 or paved with class A concrete.

If it is necessary to make atee-connection to a structura plate pipe, pipe-arch, or arch,
a stub-tee connection of the size and at the locations shown on the plans shall be furnished and
placed, and itslength shdl be no less than 300 mm (12 in.) nor more than 610 mm (24 in.). The
stub shall be connected in the field and the stub connection bituminous coated. The stub
connection to the entering pipe shal be made by means of a connecting band of the required
Size or by means of concrete collars, as directed.

Structures on which the spelter coating has been bruised or broken ether in the shop or
in shipping, or which shows defective workmanship, shall be rgected unless it can be repaired
satisfactorily. This requirement applies not only to the individua plates but to the shipment on
any contract as awhole. Among others, the following defects are specified as congtituting poor

workmanship. The presence of defects in an individua culvert plate or in a shipment shall
congtitute sufficient cause for rejection.

(& Unevenlaps

(b) Elliptica shaping, unless specified

(c) Variation from adraght centerline

(d) Ragged edges

(e) Loose, unevenly lined, or unevenly spaced bolts
(f) Ilegible brand

(g) Bruised, scaed, or broken spelter coating

(h) Dentsor bendsin the metal itself
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() Twisted s0 that ends do not lay on bedding satisfactorily

717.04 Backfill. Where shown on the plans or when directed, B borrow for structure
backfill or flowable mortar shal be used in backfilling around pipe and pipe-arch structures.
Arch grructure backfill shall be B borrow for structure backfill. The amount of camber on the
invert of the pipe or pipe-arch shal be varied to suit the height of fill and supporting soil,
except the camber grade shdl not be above leve. The finished backfill grade shall be as shown
on the plans.

After the pipe or pipe-arch has been assembled and in place, backfill materid shdl be
placed in accordance with 211.04 or 213.04(c).

An adequate earth cover shdl be provided over the structure, as shown on the plans,
before heavy construction equipment is driven over it. This earth cover shal be free of stones.

When backfilling at arches before headwalls are placed, the materid shall first be placed
midway between the ends of the arch, forming as narrow a ramp as possible, until the top of
the arch is reached. The ramp shdl be built up evenly on both sdes and the backfilling materid
compacted as it is placed. After both ramps have been built to the top of the arch, the
remainder of the backfill shall be deposited in both directions from the center to the ends and
evenly on both sides of the arch.

If the headwalls are built before the arch is backfilled, the backfill materid shdl first be
placed adjacent to one headwall until the top of the arch is reached, after which the fill materia
ghall be placed from the top of the arch towards the other headwall. The materid shal be
deposited evenly on both sdes of the arch.

In multiple ingtdlations the above procedure shall be followed. The backfill shdl be
brought up evenly on both sides of each arch so that unequal pressures are avoided.

Compaction by saturation will not be permitted, except below the free water table, then
the provisions of 203.23 do not apply.

717.05 Re-Laid Pipe and Pipe-Arch. When required, any existing structurd plate
pipe or pipe-arch shal be taken up, re-laid, and extended. Remova shdl be in accordance with
202.04 and the operationsinvolved in itsrelaying shdl be in accordance with smilar operations
contained herein for new structura plate pipe or pipe-arch.

717.06 Blank.

717.07 Concrete Paved Inverts. Structura plate pipe and pipe-arches with concrete
field paved inverts shall be constructed in accordance with and at locations shown on the plans
or where directed.

The paved inverts for these structures shdl be reinforced with welded wire fabric and
sedled with bituminous mastic pipe joint sedler as shown on the plans. The concrete for paving
the invert shdl not be placed until such time as the backfilling and embankment procedures
have been completed satisfactorily.
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717.08 Method of Measurement. Structural plate pipe and pipe arch, both new and
relaid, will be measured in accordance with 715.11. Structurd plate arches will be measured by
the meter (linear foot), completein place. Meta bearings and other hardware required to attach
the structura plate arch to its substructure will not be measured for payment.

Masonry concrete for headwalls, substructures, and anchors will be measured by the
cubic meter (cubic yard) to the nest lines shown on the plans. Volumes occupied by a structural
plate arch extending through the headwdl will be deducted. Reinforcing sted used in
substructures will be measured in accordance with 703.07. Concrete or grouted riprap paved
flowline for sructurd plate arches will be measured by the square meter (square yard).
Reinforcing stedl, straps, and hook bolts used in anchors will not be measured for payment.

B borrow for structure backfill will be measured in accordance with 211.09. Howable
mortar used for backfill will be measured in accordance with 213.06.

717.09 Basis of Payment. The accepted quantities of new, extended, or relad
gructurd plate pipe, pipe-arch, and concrete, A, structures will be paid for in accordance with
715.12. Structura plate arches will be paid for at the contract unit price for arch, structural
plate, of the Size specified. Reinforcing sted in substructures will be paid for in accordance with
703.08. Concrete or grouted riprap paved flowline placed in structura plate arch structures will
be pad for at the contract unit price per square meter (square yard) for concrete paved
flowline, arch, structura plate; or riprap, grouted.

If a pipe or pipe arch is lowered or relocated, or if rock or unsuitable materid is
encountered which requires additiona excavation, such excavation will be pad for in
accordance with 715.12. B borrow for structure backfill will be paid for in accordance with
211.10. Flowable mortar will be paid for in accordance with 715.12.

Stub-tee connections including the connecting bands, concrete collars, or cement
mortar beads will be paid for in accordance with 715.12.

Payment will be made under:

Metric Pay Item Metric Pay Unit Symbol
(English Pay Item English Pay Unit Symbol)
Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
Arch, Structurd Plate, Min. Area S 0 11 0 OO m
(Arch, Structura Plate, Min. Area S 0 1 1 SRS LFT)
Concrete Paved Flowline, Arch, Structurdl Plate..........ccooeeeverncniccnnnne m2 (SYS)
RIPrap, GIrOULE. .......cccoeeeieecrieee et m2 (SYS)

The costs of excavation, concrete field paved inverts, disposa of surplus materids,
reinforcing stedl, straps, and hook bolts used in anchors, and necessary incidentals shal be
included in the costs of the pay items.

The costs of metal bearings and other hardware needed to attach the structural plate
arch to its substructure shall be included in the cost of the arch.

SECTION 718 -- UNDERDRAINS
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718.01 Description. This work shal consst of constructing underdrains using pipe,
granular aggregates, outlet protectors, or geotextiles in accordance with 105.03.

MATERIALS

718.02 Materials. Materids shall be in accordance with the following:

B Borrow for Structure Backfill............cccovevveeeieieiccceee 211
Coarse Aggregate, Size No. 8 or 9,

ClasSE OF HIQNEr ... 904.02
CoNCrete, CIASS A ...t 702
DeliNeator POSES.........ccoveieiiicececee e 910.15
Geotextilefor Underdrains...........cccoeeeeeeeveeecieeiecieeieeseeeesee e 913.19
Precast Concrete Outlet Protectors.........ccoeveeeeeeecececceceeenne 913.06
ReINfOrCing STEA ..o 910.01
Sod, including NUrsery Sod ........ccceveereneneneresenee e 621
UNderdrain PIPES......coooiireeeeee e 715.02(d)
Underdrain OULIEt PIPES........cooooririiireneeeere s 907.24

Rodent screens shdl be woven stainless steel wire mesh or galvanized hardware cloth.
Mortar shall be class A concrete with coarse aggregate Size No. 12, class B or higher.

CONSTRUCTION REQUIREMENTS

718.03 Pipe Installation. Trenches shal be excavated to the dimensions and grade
shown on the plans. Pipes shdl be secured to ensure that the required grade of the pipe is
maintained. Perforated pipe shal be placed with the perforations down. The pipe sections shdll
be joined securdly with the appropriate couplings, fittings, or bands. Placement of aggregate
shdl proceed following placement of the geotextile, if required, in a manner which minimizes
aggregate contamination.

If plain end concrete pipe isbeing laid, no joint width shall exceed 6 mm (/4 in.).

718.04 Geotextile. Storage and handling of geotextiles shall be in accordance with the
manufacturer's recommendations. Each geotextile roll shal be labeled or tagged. Damaged or
defective geotextile shal be repaired or replaced as directed. The geotextile shdl be placed
loosdly, but with no wrinkles or folds. The ends of subsequent rolls of geotextile shal be
overlapped a minimum of 0.3 m (1.0 ft). The upstream end shal be overlapped over the
downstream end.

718.05 Underdrain Outlets. After the outlet pipe ingdlation, the trench shal be
backfilled with B borrow for structure backfill to 0.3 m (1.0 ft) outsde the edge of shoulder
with the remaining volume filled with materias suitable for growing vegetation. Aggregate and
dtabilized materids removed from an existing shoulder shall be disposed of in accordance with
206.07. At thetime of ingtalation, arodent screen shall be placed on the outlet pipe. Delineator
posts shall be ingtalled as shown on the plans.

718.06 Underdrain Outlet Protectors. Underdrain outlet protectors shdl be instdled
as shown on the plans. Type A outlet protectors may be ether fabric formed or cast-in-place.
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The fabric forming materid shal be multiple pands of woven geotextile joined together
to form a double layered mat with drop cord stitches. The geotextile used to form the mat and
the drop cord stitches shall be strong enough to withstand forces exerted during construction.
Fabric materid shall be unrolled in the direction of the flow of water with the upper and lower
edges placed in the anchor trenches. Adjacent fabric pands and the upper and lower layers shall
be joined together with seams prior to the injection of mortar. All seams shdl be machine sewn
with the fabric manufacturer's recommended thread. The seam shdl be either a J or butterfly
seam. The sewn fabric edges shal be clean, even, and completely penetrated by Hitching.
Manufactured or shop assembled fabric mats will be permitted.

Mortar shdl be injected into the fabric formed mat through holes cut into the top layer
of the fabric pands. The portion of the mat located in the trenches shal be filled first to anchor
the mat in place. The holes shdl be plugged after injection with a piece of the same fabric
tucked into the opening to lie flat and tight against the fabric mat.

For atype B outlet protector, the pipe coupling shall be cast into the outlet protector as
shown on the plans.

718.07 Method of Measurement. Underdrain pipe and underdrain outlet pipe will be
measured in accordance with 715.11. Outlet protectors will be measured by the number of
unitsingtaled.

Aggregate will be measured by the cubic meter (cubic yard), complete in place to
excavated lines. The pay limits will not extend beyond the neat lines shown on the plans.

Elbow connections will be measured aong the centerline of such connection. An
additiona dlowance of 0.6 m (2 Ift) of pipe of the same diameter as that of the elbow will be
made for making such connection.

Geotextiles will be measured by the square meter (square yard) based on the neet line
limits shown on the plans.

Increaser and decreaser connections will be measured by the meter (linear foot) as the
larger diameter pipe over the length of the connection.

Concrete collars, temporary screened end caps, rodent screens, delineator posts, B
borrow for structure backfill, mortar, and other incidentals will not be measured for payment.

718.08 Basis of Payment. The accepted quantities of underdrain pipe and underdrain
outlet pipe will be paid for in accordance with 715.12. Aggregate for underdrains will be paid
for a the contract unit price per cubic meter (cubic yard) for the type and sze specified.
Geotextile for underdrains will be paid for a the contract unit price per square meter (square
yard). Outlet protectors will be paid for a the contract unit price per each of the type
specified, competed in place.

If increaser or reducer connections are made, payment will be made as the larger
diameter of the connection for the full length of the section forming such connections.

Payment will be made under:
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Metric Pay Item Metric Pay Unit Symbol

(English Pay Item English Pay Unit Symbol)

Pay Item Pay Unit Symbol

Aggregate for UnNderdrains.........c.cooeeeerereneienenecesie s m3 (CYS)

Geotextile for Underdrains...........cccoeeeeerrenenenese s m2 (SYS)

(O0 111 8 (011= o (o] gA USSR EACH
type

Where the depth of trench does not exceed 1.2 m (4 ft), the cost of trench excavation
shdl beincluded in the cost of aggregate for underdrains.

Where the depth of trench exceeds 1.2 m (4 ft), trenching shal be completed as extra
work. Payment will be established in accordance with 104.03.

Geotextile for underdrains which has been rgected due to contamination or other
reasons shall be replaced with no additiona payment.

The cogs of excavation, forming, placing reinforcing sted, concrete, and curing
materials shall be included in the cost of outlet protector.

The cogts of disposal of unsuitable excavated materiass, concrete collars, pipe end caps,
rodent screens, delineator posts, B borrow for structure backfill, mortar, and other incidentals
shall be included in the cogts of the pay items.

SECTION 719 -- TILE DRAINS

719.01 Description. This work shdl condst of the ingdlation of dran tile in
accordance with these specifications and in reasonably close conformance with the lines and
grades shown on the plans or as directed.

MATERIALS

719.02 Materials. Materids shall be in accordance with the following:

B Borrow for Structure Backfill...........ccoevvevecieiieiiiceecie e 211
(00010 (= (SN O F= S S AN 702
DranTile Termina PIPe.......ccccooriiniinrerereseese e 907.24
FlOWahle MO .......cocveiiieciceece e 213
ReINfOrCing STEA ..o 910.01
] 0 TS 616.02(b)
ROOENE SCrEEN......cc i 718.02

Drain tile materias shal bein accordance with 715.02(d).
CONSTRUCTION REQUIREMENTS

719.03 Trench Excavation. The trench excavation shdl begin at the outlet end and
proceed towards the upper end, true to the required line and grade. The trench shdl be as
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shown on the plans. If no trench details are shown on the plans, the trench shall be of sufficient
width to provide ample working space on each side of the drain tile to permit compaction of
the backfill around the tile. Recesses shdl be cut into the trench bottom to accommodate any
projecting hubs or bells.

If excavation is made too deep, proper bearing shall be secured by backfilling to the
required devation with sand, clay, or other approved materia which shdl be tamped into place

and shaped properly.

If a firm foundation is not encountered a the required trench bottom grade, the
unstable materia shall be removed to such depth that provides ample support after being
backfilled, compacted, and shaped to the required elevation or the drain tile shdl be laid on
planking which is not less than 25 mm (1 in.) thick, 250 mm (10 in.) wide, and 3 m (10 ft) long.

If rock is encountered at or above the required trench bottom grade, the trench snal be
excavated a least 200 mm (8 in.) below the pipe and backfilled, compacted, and shaped as
described above.

Where excavation is made for ingtdling drain tile across private property, the topsoil
and sod, if present, shdl be kept in separate stockpiles. After completion of the backfill
operation, the topsoil and sod shall be placed so that the area is restored as closely as possible
to itsorigina condition.

719.04 Laying Tile. Tile shall not be laid on a frozen or muddy trench bottom. It shal
belaid true to line and grade, starting at the outlet end. Each tile shal have afirm bearing for its
entire length and joints left as tight as practicable by turning the individud sections until the
ends fit closaly. A joint which does not close to within 6 mm (1/4 in.) shal be covered with
pieces of broken tile. If laid on planking, the joints shal be covered with pieces of broken tile
and then entirely covered with clay and tamped.

Drain tile ingtaled on private property shdl be perforated pipe in accordance with
715.02(d).

When an exigting tile drain is encountered on permanent right-of-way, it shal be
replaced in the following manner. If the tile is intercepted by a side ditch prior to crossing
proposed pavement, it shdl be replaced between the right-of-way line and the ditch with non-
perforated drain tile and a 3.0 m (10 ft) long section of drain tile termind pipe with a rodent
screen. If the tile is to outlet into a storm sewer, it shall be replaced between the right-of-way
line and the storm sewer with pipe in accordance with 715.02(b). If thetileisto outlet at aside
ditch after crossing proposed pavement, it shal be replaced between the right-of-way line and
the ditch with pipe in accordance with 715.02(a) with a rodent screen. If the tile is to be
maintained across the right-of-way, it shal be replaced from right-of-way line to right-of-way
line with pipe in accordance with 715.02(a).

719.05 Backfilling. Pipe replacing drain tile shdl be backfilled in accordance with
715.08.

719.06 Blank.

521



80

90

100

110

719.07 Method of Measurement. Drain tile and replacement pipe of the type and size
gpecified will be measured in accordance with 715.11. Terminating pipe sections of the type
and sze specified will be measured per meter (linear foot). B borrow for structure backfill and
flowable mortar will be measured in accordance with 715.11. Riprap will be measured in
accordance with 616.11.

Tee or wye branch connections will be measured per each dong the centerline of the
barrdl. An additiond alowance of 1.5 m (5 linear feet) of the smdler diameter pipe will be
made for making such connections.

Elbow connections will be measured aong the centerline of such connection. An
additional dlowance of 0.6 m (2 linear feet) of pipe of the same diameter as that of the elbow
will be made for each such connection.

Increaser and reducer connections will be measured by the meter (linear foot) as the
larger diameter pipe over the length of the connection.

719.08 Basis of Payment. The accepted quantities of drain tile and replacement pipe
will be paid for in accordance with 715.12. Terminating pipe sections will be pad for at the
contract unit price per meter (linear foot) for pipe, drain tile termina section, of the size
gpecified, complete in place. B borrow for structure backfill and flowable mortar will be paid
for in accordance with 715.12. Riprap will be paid for in accordance with 616.12.

Tee and wye connections will be paid for by means of the dlowance of an additiona
1.5 m (5 Ift) of the smdler pipe at the connection. Elbow connections will be paid for by means
of the allowance of an additiona 0.6 m (2 Ift) of the pipe at the connection.

If increaser or reducer connections are made, payment will be made on the basis of the
larger diameter of the connection for the full length of the section forming such connections.

Payment will be made under:

Metric Pay Item Metric Pay Unit Symbol

(English Pay Item English Pay Unit Symbol

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)

Pipe, Drain Tile Termina Section, MM e m
diameter

(Pipe, Drain Tile Termina Section, ] USRS LFT)
diameter

The codts of excavating, backfilling with suitable excavated materid, disposd,
planking, remova of exigting tile, and necessary incidentas shdl be included in the cost of this
work.

SECTION 720 -- MANHOLES, INLETS, AND CATCH BASINS

720.01 Description. This work shal consst of the construction, reconstruction, or
adjustment to grade of manholes, inlets, and catch basns in accordance with these
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specifications and in reasonably close conformance with the lines and grades shown on the
plans or as directed.

720.02 Materials. Materids shall be in accordance with the following:

(07 S 1 070 S 910.05
Clay oF ShAEBIICK ... 905.01
Clay PIPB...c et 907.08
CONCIELE.......eceeeeeeee ettt 702
(@00 gTe: (= (=] =1 1 oSS 905.02
Concrete Masonry BIOCKS..........ccoevrereineneeeeese e 905.03
Hydrated LimMe.......c.oiiieeeeeee e 913.04
JOINE FHEN ..o 906.01
JOINE MOITAN ...t 913.17, 906.03
Non-Reinforced Concrete PIPe........cccoeveererereniecrenesesie e 907.01
Precast UNIES.......oo e 907.04
Reinforced ConCrete PIPe......oooreveereneerese s 907.02
ReINfOrCiNg STEA.......ccooeiieeee s 910.01
WWELEY ...ttt 913.01

CONSTRUCTION REQUIREMENTS

720.03 General Requirements. The congruction of the items liged in this
specification shdl be in accordance with 203.14.

Excavation shdl be to the established bottom of the foundations. The finished surface
ghall be firm and smooth. If soft or yielding spots are encountered at this elevation, they shdl be
removed, backfilled with suitable material, and tamped into place. If rock is encountered at the
bottom devation, the excavation shal be carried down 150 mm (6 in.) further and backfilled
with approved materia tamped to the required eevation.

Concrete congtruction shal be in accordance with the requirements for structura
concrete. Masonry shall be in accordance with the requirements for the respective type.
Exposed corners of concrete shal be rounded to a 6 mm (1/4 in.) radius. Air-entrained
concrete will not be required in the precast portions of concrete manholes or catch basins.

Frames for cagtings and bearing plates for manholes shdl be set in full mortar beds and
secured as shown on the plans or as otherwise approved. The mortar shal be composed of one
part cement to 2 parts No. 23 fine aggregate, by volume. Castings shdl be set to the finished
pavement eevation so that subsequent adjustments are not necessary.

Iron hood traps in catch basins shal be ingaled in walls as shown on the plans and so
placed that a 150 mm (6 in.) sed is formed. Joints between hoods and walls shdl be made
gastight.

Mortar for laying brick and masonry units shal be composed of one part masonry
cement and 2 parts mortar sand. Mortar for plastering may be the same or it may be composed
of one part of a combination of portland cement and hydrated lime and 2 parts mortar sand.
The lime shall not exceed 10 percent of the cement. In any case, proportioning shal be by
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volume. Ingredients, except water, shal be dry mixed, after which water shal be added to bring
the mortar to agtiff paste and mixing continued until a uniform mixture results.

Required plaster coats on the insde and outside shdl be at least 13 mm (1/2 in.) thick
and shdl be smooth, clean, and watertight.

Inlet and outlet pipes shdl extend through walls a sufficient distance to alow for
connections on the outside and the concrete or mortar carefully placed around them to prevent
leakage around their outlet surfaces. Unless otherwise shown, the insde ends shall be flush
with the ingde walls. The pipe shdl be of the same size and kind as that with which it connects
on the outside.

Where castings are adjacent to or are surrounded by cement concrete construction,
each cagting shdl be entirely separated from the concrete by a preformed joint filler not less
than 10 mm (3/8 in.) thick. The cost of each joint, including the materia, shall be included in
the price for the dtructure. Grates shall be placed with the maximum dimenson of the
rectangular opening paralld to the direction of flow.

The surface of the grate shdl be flush with the top edge of the frame, wingwall, and
headwall. The frame shdl be gavanized and anchored into concrete. The frame shdl be factory
assembled, All joints shall be fully welded. Where two frames butt together, they shdl be
welded on the top and bottom.

Adjusting dots for curb boxes shdl be of the dimensions shown on the plans. One dot
shall be located at each end of the curb box, and one dot shall be located at the gpproximate
centerline on the back of the curb box. Galvanized or stainless steel M10 UNC x 90 mm (3.8
in. UNC x 3 1/2 in.) round head, square shoulder bolts with one flat washer, one lock washer,
and one nut each shdl be used in each dot to anchor the curb box to the frame such that the
top of the curb box is flush with the top of the curb. Bolts shal be torqued to a minimum of
160 N m (120 ftlb).

Sted grating type 12 shdl be an gpproved, gadvanized grating which shal be of
aufficient strength to support a 5440 kg (12,000 Ib) whed load with a maximum fiber stress of
138 MPa (20,000 Ib/in?). The grating shal seat firmly in, but shal not be secured to, the frame.
The length and width of the grating shall be s0 as to leave not more than 10 mm (3/8 in.)
clearance on each sde when in place in the frame. The grating shall be cut such that al riveted
or welded connections are left intact.

If a manhole is constructed within the pavement area or within an area that may be
paved a some future date, the height of the casting used shal be based on the depth of
pavement constructed or proposed and a bearing plate for such casting will aso be required.
Adjusting rings or steps of dternate types to those shown on the plans may be used subject to
approval.

If a manhole is constructed outside the proposed pavement area and outside an area

that may be paved at some future date, the height of the casting used shall be at least 180 mm
(7 in.) and a bearing plate for such casting will not be required.
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The manhole bottom shdl be constructed of a precast bottom section, or of class A
concrete formed in place. A precast cover shal be placed on a manhole in which headroom is
limited.

Only competent masons shall be employed in laying units. Brick or other masonry units
ghall be laid in courses with full and close joints of mortar and finished properly as the work
progresses. No joint shall exceed 10 mm (3/8 in.) in width. All units shal be wetted thoroughly
immediately prior to being laid. Broken or chipped unitswill not be permitted in the face of the
structure. No spalls or bats shal be used except for shaping around irregular openings or where
necessary to finish out a course. As nearly as practicable, adjoining courses shdl bresk joints at
a hdf unit. Courses shall be level except where otherwise necessary. If brick is used, at least
one course in each 7 shal be composed of headers.

The pipe used in pipe catch basins shall be of the bell-and-spigot type.

Reinforced concrete spring boxes shal be constructed of class A concrete to the
dimensions and at |ocations shown on the plans or as otherwise specified.

If the completed structure is partidly or completely under or at its nearest point is
within 1.5 m (5 ft) of pavement, sdewalks, curbs, gutters, or smilar miscellaneous existing or
proposed structures, the excavated space not occupied by the newly completed structure shall
be filled to the required subgrade eevation with materia in accordance with 211.02. Placement
of this materid shdl be in accordance with 211.04. If the completed structure is not located as
set out above, the backfill shal be with approved materid which, when compacted, shal meet
the required subgrade density.

Materia excavated for the structure shdll, if suitable, be utilized as backfill. If, in excess
for that purpose, the excess shal be used in embankment where locations are available or
otherwise disposed of as directed. If the excavated materid is unsuitable or isin excess for use
in the work, it shal be disposed of in accordance with 201.03. When finaly accepted, dl
structures shdl be free from any accumulation of slt, debris, or other foreign matter.

The Contractor may precast inlets, catch basins, or manholes, subject to approva. If
precast concrete inlets, catch basins, or manholes are used, a layer of B borrow for structure
backfill of minimum thickness of 100 mm (4 in.) shal be used under each unit for ease in
positioning. If holes are formed or field cut in precast inlets or catch basins to receive the pipe
structures, the pipes shal be connected directly to the precast unit, by means of a class A
concrete collar of aminimum longitudina and radid thickness of 150 mm (6 in.). Holes formed
or cut in the wrong place shal be plugged satisfactorily with aclass A concrete mixture.

Horizonta joints may be used in the construction of precast catch basins. A sketch of
the type, location, and seding materia planned for each joint shal be submitted for approval.
No joints shdl be closer than 75 mm (3 in.) above standing water for those catch basins
requiring hoods.

Grade and |ocation adjustments to precast inlets and catch basins caused by unforeseen
conditions shdl be handled as if the units were being cast in place. All additiond adjustments
required due to precasting will not be paid for directly, but the cost thereof shal be included in
the cost of the inlet or catch basin.
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720.04 Grade Adjustment of Existing Structures. When grade adjustment of
existing structures is specified, the frames, covers, and gratings shall be removed and the walls
reconstructed as required. The cleaned frames shall be reset at the required devation. If so
specified or if it is determined that the existing casting and supporting walls are in good
condition, an approved device may be used to adjust the manhole casting cover to the correct
grade without reconstructing the walls or resetting the frame. Upon completion, each structure
shall be cleaned of any accumulations of silt, debris, or foreign matter of any kind and shal be
kept clear of such accumulation until final acceptance of the work.

Excavation and backfill shal be done in accordance with 720.03.

If an existing cagting is unfit for further use, a new cagting shal be furnished with
payment at the contract unit price per each for castings of the type specified, furnished, and
adjusted to grade. This payment shdl include and be full compensation for furnishing the new
cagting, placing and adjusting it to grade, including any necessary removd, congtruction, or
reconstruction of not to exceed 300 mm (12 in.) average height of the upper portion of the
masonry.

When catch basins and inlets are adjusted to grade and are to abut existing concrete
congtruction, the castings shal be entirely separated from the adjacent concrete by a preformed
expanson joint no lessthan 10 mm (3/8 in.) in thickness. The cost of furnishing and placing the
preformed expanson joint materid will not be paid for directly, but shdl be included in the
payment for reconstructed catch basin, or reconstructed inlet, or castings furnished and
adjusted to grade. The preformed expansion joint material shal be in accordance with 906.01.

On resurface contracts the castings shdl, unless otherwise permitted or directed, be
adjusted to grade after the last binder course has been laid and before placing the surface
course.

720.05 Method of Measurement. Manholes, inlets, pring boxes, and catch basins,
both new and reconstructed as applicable, will be measured per each unit, completein place.

Cadtings adjusted to grade and castings furnished and adjusted to grade will be
measured per each unit complete in place, if the average adjustment height does not exceed
300 mm (12 inches). If corrections to the structure involve portions exceeding an average
adjustment height of 300 mm (12 inches), the additiona work will be measured by the meter
(linear foot) for the type of structure involved.

720.06 Basis of Payment. The accepted quantities of manholes, inlets, spring boxes,
catch basins, castings adjusted to grade not exceeding 300 mm (12 inches), and castings
furnished and adjusted to grade not exceeding 300 mm (12 inches) will be paid for a the
contract unit price per each, completein place.

That portion of a reconstructed structure which exceeds 300 mm (12 inches) in
average height will be paid for at the contract unit price per meter (linear foot), for Sructure, of
the type specified, reconstruct, completein place.

Payment will be made under:

Metric Pay Item Metric Pay Unit Symbol
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(English Pay Item English Pay Unit Symbol)

Pay Item Pay Unit Symbol (English Pay Unit Symbol)
Cadting, , AQIUSETO Grade......eere s EACH
type
Cadting, , Furnishand Adjust to Grade..........cccecverrenenneneeeene EACH
type
CaCh Bagin, e EACH
type
0= O S EACH
type
MaNhOIE, e EACH
type
Pipe Catch Basin, 0070 0 RS SRRRSR EACH
gze
(Pipe Catch Basin, ] S PSS EACH)
gze
IS o 100 1 =0 TSP EACH
Structure, y RECONSITUCE ... m (LFT)
type

The cogts of excavation, backfill, reinforcing stedl, B borrow for structure backfill,
concrete collar required for pipe connection to structures, removal, disposal and replacement of
pavement, or surface materia, and necessary incidentals shdl be included in the costs of the pay
items.

SECTION 721 -- AUTOMATIC DRAINAGE GATES
721.01 Description. This work shdl condst of furnishing and placing cast-iron,
automatic, hinged, flap-gate valves to the outlet ends of pipe or headwalls in accordance with

these specifications and in reasonably close conformance with the plans or as directed.

721.02 Materials. The cast-iron flap and seat shall be machined accurately to ensure
watertightness. They shdl be in accordance with the applicable requirements of 910.05(b).

721.03 Construction Requirements. The gate shal be constructed to offer minimum
resstance to water flowing through it. When the water elevation in the outlet stream is 13 mm
(/2 in.) or more above or below the bottom of the valve, the valve shdl close or open, as the
case may be. The valve shdl be ableto resst ahead of at least 3 m (10 ft).

The end of the pipe, or headwall, to which the flange is attached shall be verticd and
the flange attached thereto either with rivets, bolts, or other approved means.

Exposed portions of castings, bolts, and rivets shal be painted in accordance with 619.

721.04 Method of Measurement. Automatic drainage gates will be measured by the
number of unitsinstalled.
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721.05 Basis of Payment. The accepted quantities of this work will be paid for at the
contract unit price per each for automatic drainage gate, of the size specified, complete in
place.

Payment will be made under:

Metric Pay Item Metric Pay Unit Symbol

(English Pay Unit English Pay Unit Symbol)

Automatic Drainage Gate, mm X (1010 O EACH
width height

(Automatic Drainage Gate, in. X ] S EACH)
width height

If the gate is fastened to the end of a pipe, no additiond payment will be alowed for
that portion of pipe extending beyond the outside face of the headwall.

SECTION 722 -- LATEX MODIFIED CONCRETE BRIDGE
DECK OVERLAYS

722.01 Description. This work shdl consst of the congtruction of a latex modified
portland cement concrete overlay on an existing or new bridge deck, or it shal condst of
patching an existing latex modified portland cement concrete overlay on a bridge deck in
conformance with the lines, grades and at |ocations shown on the plans or as directed.

722.02 Materials. Materids shall be in accordance with the following:

AGMIXIUIES......ooveieieee ettt es 912.03
COarSe AQOrEJALE ......eeeeeeeeee et 904.02
Epoxy Penetrating Sealer ..o 909.09
Epoxy RESIN ACGNESIVE........coiieeeeee s 909.11
FINE AQOrEQAL.......coeieeeeieeeeee e 904.01
FIY AN s 901.02
LateX MOTITIEN ... s 912.04
Portland Cement ..o s 901.01(b)
WVELEY ...ttt 913.01

722.03 Storage and Handling of Materials. Fine and coarse aggregates shdl be
stored and handled avoiding contamination and maintaining uniform moisture content. Fine and
coarse aggregates which are stored in piles or bins shdl remain separated and shadl be covered
with a moisture proof materia which prevents variations in moisture content of the aggregates.
The maximum variation of moisture content in successive concrete batches shall be 0.5 percent.

Cement shall be stored in wegtherproof enclosures which protect the cement from
dampness. Cement shdl not have developed lumps.

The laex modifier shal be sored in accordance with the manufacturer's

recommendations. Latex modifier shal be strained to remove solid particles during transfer of
the materid from storage drums to the mobile mixer tank.
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722.04 Proportioning. The amount of fine aggregate shall be 60 percent + 5 percent
by dry weight of the total aggregate and shdl be considered as the amount of aggregate blend
passing the 4.75 mm (No. 4) sSeve. The coarse aggregate shall be size No. 11, class A crushed
stone. The cement content shal be a minimum of 391 kg/m® (658 Ib/cu yd) of concrete. The
same brand of cement shall be used throughout a bridge structure. The amount of latex
modifier shall be 13.3L per 43 kg (3.5 gd. per 94 |b) of cement. The net water added shall
produce adump of 125 mm (5in.) + 25 mm (1in.) a 4 to 5 minutes after discharge from the
mixer. The moisture content of the aggregates shall be controlled such that the dump is within
the specified limits. The air content shal be a maximum of 6 percent, by volume, of the plastic
MmiXx.

The yield will be checked using the 0.2 m® (1/4 cu yd) box method as follows. The
chute shdl be cleaned and the box shall be positioned to receive the discharged concrete. The
mixer shall be operated until the cement counter indicates that 0.2 m® (1/4 cu yd) of concrete
has been produced. The contents of the box shal be consolidated and struck off. If the box is
not essentidly full, the gates shdl be adjusted and the procedure shdl be repeated until the
actua and cdculated volumes of concrete agree. Yidd tests shdl be run on the first load of
each truck and every third load per truck thereafter. Additiona tests will be required after
making any adjustments.

Slump and air content tests will be performed after each acceptable yield test. The
dump test shdl be in accordance with AASHTO T 119 and will be performed 4 to 5 minutes
after the concrete is discharged from the mixer. The water flow meter reading will be recorded
a the time the dump test is taken. The concrete shdl not be disturbed during the waiting
period for the dump test. The air content test shal be in accordance with 501.03(b). Any
concrete mixture which is not properly proportioned or does not conform to the specified
dump shdl bergected.

Class F or class C fly ash may be used in the latex modified portland cement concrete.
The maximum cement reduction shal be 15 percent and the minimum replacement ratio by
weight of fly ash to cement shdl be 1.25:1. A concrete mix design shall be submitted in
accordance with 702.05. If portland pozzolan cement, type IP isto be used in the concrete mix
design, the cement content shal be increased by a multiplier of 1.06 times the specified cement
content.

Bridge deck patching concrete shal be composed of the following:

(8) Fine aggregate shal be size No. 23 and shall be 35 percent to 45 percent of the
tota weight of aggregate used.

(b) Coarse aggregate shdl be szeNo. 11, class A crushed stone.

(c) The cement shal be 335 kg/m® (564 Ibs/cu yd) of portland cement type 111 or
typell1A, or 503 kg/m® (846 Ibs/cu yd) of portland cement type | or type lA.

(d) Air entraining admixture shall be added to produce 5 to 8 percent entrained air.
() The net water added shal produce a dump of no more than 100 mm (4 in.).

722.05 Preparation of the Bridge Floor.
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(a) Concrete Removal.

1. Deck Surface. Thetop 6 mm (/4 in.) of the entire bridge deck surface shall
be removed if the overlay is to be placed on a bridge deck constructed under a previous
contract. The surface remova operation shal be limited to that portion of the bridge deck that
is closed to traffic a any one time. After this initial surface remova, an additional 6 mm (/4
in.) of surface remova may be required on part or dl of the bridge deck as directed.

Surface remova shdl be performed with a power operated mechanica milling machine.
The equipment shall uniformly remove the required depth of concrete surface in a satisfactory
manner. Surface remova, which isin areas adjacent to the curb that are inaccessble to milling,
shall be done by handchipping. All surface removal residue, including water, dust and concrete,
shdl beimmediately removed.

2. Bridge Floor. Following the clean up from the surface remova operation,
aress of unsound concrete to be removed will be marked. Remova of the unsound concrete
shdl be performed by handchipping or hydrodemoalition. Handchipping tools may be hand or
mechanicaly driven. Jack hammers shall not be heavier than nomind 20.5 kg (45 1b) class and
chipping hammers shdl not be heavier than nomina 6.8 kg (15 Ib) class. Only handchipping
tools shdl be used when removing concrete within 25 mm (1 in.)) of reinforcing stedl.
Mechanicaly driven tools shal be operated at a maximum angle of 45 degrees from the bridge
floor surface.

The hydrodemoalition machine shdl utilize a high pressure water jet system and shall be
approved prior to use. Hydrodemolition equipment shal be cdibrated to remove only unsound
concrete. The pressure of the water jet shal be cdibrated for each structure prior to use. All
water used in the hydrodemolition operation shall be potable, and stream or lake water will not
be permitted. Precautions shall be taken, during the hydro- demolition operations, to prevent
damage to surrounding property and traffic. Waste water shal not be discharged into a stream.

Regardless of the method of removal, the remova operation shall be stopped if it is
determined that sound concrete is being removed. Appropriate recalibration, or changes in
equipment and methods shall be performed prior to resuming the remova operation.

Where the bond between the existing concrete and reinforcing sted has been
destroyed, the concrete adjacent to the sted shdl be removed to a minimum clearance of 25
mm ( 1 in.) around the entire periphery of the exposed sted. If the concrete is unsound down
to the top layer of bottom reinforcing stedl, dl of the concrete within the marked area shall be
removed and the cavity shdl require full depth patching in accordance with 722.06(3).
Prepared cavities which are deeper than the leve of the adjacent prepared deck surface, but are
not full depth, shal require partid depth patching in accordance with 722.06(b). Prepared
partia depth cavities shall be made full depth when directed. Exposed reinforcing stedl shall not
be damaged by the remova operation. Any damaged reinforcing sted shdl be repaired as
directed with no additiona payment.

The removal areas shdl be thoroughly cleaned of dl dirt, foreign materias and loose

concrete to the extent necessary to produce a firm solid surface for adherence of the new
concrete. A minimum 25 mm (1 in.) vertica surface shall remain, or be cut, one inch outside

530



140

150

160

170

180

and around the entire periphery of each removal area after remova of al loose and unsound
concrete.

(b) Cleaning. After the concrete remova operation is completed and just prior to
placing the overlay, the entire deck shal be heavily sandblasted to expose fine and coarse
aggregates and to removed unsound concrete or laitance layers from the surface. Exposed
reinforcing steel and the concrete under and around the exposed stedl shdl be thoroughly
cleaned by sandblasting. The surface shall be then cleaned free of dl dugt, chips and water. The
find surface shdl be free of oil, grease and water. The air lines for sandblasting and air cleaning
shall be equipped with oil traps.

722.06 Patching of the Bridge Floor. A vacuum device shall be used to remove dl
water from the prepared cavities.

(a) Full Depth Patching. The materid used for full depth patching shall be either
bridge deck patching concrete or latex modified concrete. Full depth patching shal be
performed prior to the overlay operation unless otherwise permitted. The patching materia
ghall be consolidated by internd vibration a the time of placement. Equipment shal not be
operated on the repaired deck areas until the test beams indicate a minimum modulus of
rupture of 3800 kPa (550 psi). Curing of the patch shal be as directed.

1. Patching with Bridge Deck Patching Concrete. Epoxy resn adhesive, in
accordance with 909.11, shdl be used to coat the surfaces of the prepared cavities and al the
exposed reinforcing sted within the cavities. The epoxy coating shal be tacky at the time that
the patching concrete is placed. If the epoxy coating has cured beyond the obvious tacky
condition, it shal be re-gpplied prior to patching. The coated cavities shdl then be filled with
the patching concrete to the level of the adjacent deck surface.

2. Patching with Latex Modified Concrete. The surfaces of the prepared
cavities shall be coated with a bond coat in accordance with 722.08. The cavities shdl then be
filled with the latex modified concrete to the level of the adjacent deck surface.

(b) Partial Depth Patching. The materia used for partia depth patching shall be
elither bridge deck patching concrete or latex modified concrete. The patching materid shall be
consolidated by internd vibration at the time of placement. Curing of the patch shdl be as
directed.

1. Patching with Bridge Deck Patching Concrete. Partid depth patching
with bridge deck patching concrete shall be in accordance with 722.06(a) and 722.06(a) 1.

2. Patching with Latex Modified Concrete. The surfaces of the prepared
cavities shall be coated with a bond coat in accordance with 722.08. The cavities shdl then be
filled with the latex modified concrete at the time that the overlay is placed.

722.06.1 Overlay Dam. An overlay dam shdl consst of the remova of exigting
concrete from the bridge floor and replacing it with new concrete as shown on the plans or as
otherwise directed. Overlay dam materid shdl be in accordance with 722.05.

The exigting concrete shal be removed as required in accordance with 722.05(a).
Exposed reinforcing stedl shal not be cut or otherwise damaged.
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Power driven hand tools for remova by handchipping will be permitted. Pneumatic
hammers with a maximum weight of 31 kg (69 1b) may be used for the tops of mudwalls. If,
during the removal process, the tools or methods being used appear to cause damage such as
cracks or spdling on the concrete which is to remain, the work shall cease immediately and
ghall not resume until the Engineer is assured the tools or methods being used will not cause
further damage.

The surface to be repaired, the reinforcing steel, and the concrete under and around the
ged shdl be thoroughly cleaned in accordance with 722.05(b). The cavity shdl be epoxy
coated in accordance with 722.06(a)1 then filled with class A concrete in accordance with 702.

722.07 Mixing. Proportioning and mixing of the latex modified concrete shdl be
performed in a self-contained, salf-propelled continuous mixer. The mixer shdl be cdibrated to
accurately proportion the specified mix prior to starting the work. The cdibration shal be in
accordance with 722.11. Sufficient mixing capacity or mixers shal be provided to permit the
intended pour to be placed without interruption. The mixer shall carry sufficient quantities of
unmixed ingredients to produce at least 4.6 m® (6 cu yd) of latex modified concrete at the site.

The mixer shall measure and control the flow of ingredients being introduced into
the mix and shdl record these quantities on an approved visble recording meter equipped with
a ticket printer. Water flow shdl be readily adjustable to compensate for minor variations in
aggregate moisture content, and shdl be displayed by an approved flow meter. The flow of the
latex modifier shall dso be displayed by an approved flow meter. The manufacturer’s ingpection
plate shdl clearly show the serid number, proper operating revolutions per minute, and the
approximate number of counts on the cement meter to ddliver 43 kg (94 1b) of cement.

The mixer shdl automatically proportion and blend smultaneoudy dl the ingredients of
the specified mix on a continuous or intermittent basis as required by the finishing operation.
The latex modified concrete shal be discharged through a conventiona chute directly in front
of the finishing machine. The surface ahead of the deposited mixture shal be kept damp by
Soraying it with water. If the water is gpplied by the mixer, it shal be dispensed ahead of the
water flow meter.

722.08 Placing and Finishing. Exigting expanson joints shal be mantained
throughout the overlayment. A bulkhead, equd in thickness to the joint width, shal beingtalled
to the required grade and profile prior to placing the overlay. Screed rails for the finishing
machine shdl be placed to the required profile, and stably anchored verticaly and horizontally.
Screed rails shal not be trested with abond breaking compound.

The overlay shdl not be placed unless the ambient temperature is 7 °C (45 °F) and
risng, unless otherwise approved in writing. Placement may be required during early morning
hours, a night, or during other limited work periods if the prevailing daytime temperature
exceeds 29 °C (85 °F). The overlay shdl not be placed if rain is expected. Adequate
precautions shal be taken to protect freshly placed overlay material from sudden or unexpected
ran. Damaged materid shall be removed and replaced with no additiond payment. A
congtruction dam or bulkhead shall be ingtaled in case of a delay in placement of one hour or
more. During delays of less than one hour, the end of the placed overlay materid shdl be
protected from drying with layers of wet burlap.
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After the surface has been cleaned, and immediately before placing the overlay
materid, the surface shal be thoroughly soaked for a period of one hour. The surface shdl not
be dlowed to dry before placing the overlay material and there shdl be no stlanding water at the
time of placement. The surface shall then be thoroughly and evenly coated with a brush applied
bond coat of latex modified concrete. The progress of the bond coat application shall be
controlled to ensure that the bond coat does not dry before the overlay is placed to the required
grade. Aggregate segregated in the brush application of the bond coat shal be removed before
the overlay is placed. Surface irregularities shal be filled to approximately 3/4 of their depth
aufficiently ahead of the overlay operation to dlow the materia to stiffen and resist rolling back
during the finishing.

Following the bond coat application and partid filling of any surface irregularities, the
latex modified concrete overlay shdl be placed to an devation gpproximatdy 13 mm (1/2 in.)
above fina grade. The mix shal then be consolidated and machine finished to the required
grade. The machine finishing shdl be to within 300 mm (12 in.) of the curb line or coping line
unless otherwise directed. Supplementa hand finishing with awood float shal be performed as
needed to produce the required tight, uniform surface.

The finishing machine shdl be sdf-propelled and capable of postively controlled
forward and reverse motion. The machine shal be equipped with at least 2 finishing devices.
The firgt finishing device shal be a vibrating mechanism, such as a vibrating pan, for
consolidating the deposited mix. The vibrating pan shal be metad and of sufficient dimensions
to ensure proper consolidation. The second finishing device shall be either arotating cylindrica
drum, a least 1.1 m (45 in.) in length, or a vibrating oscillating meta faced screed of 100 mm
(4 in.) minimum in width. The verticd pogtion of the finishing devices shdl be postively
controlled and the devices shall be raised clear of the finished surface when the machine is
operated in the reverse direction. The vibration frequency of any vibrating finishing device shall
be variable, with positive control between 3,000 and 6,000 vibrations per minute. Alternate
finishing machines may be consdered for approva subject to awritten request.

Screed rails and congtruction dams shal be separated from the newly finished overlay
by passng a pointing trowe dong the rail-to-overlay and dam-to-overlay interfaces after the
overlay has sufficiently set such that it does not flow back. Thistrowel cut shal be made for the
entire length and depth of the rail or dam. The rails may be removed anytime &fter the overlay
has initidly set. Adequate precautions shall be taken during and subsequent to the rail removal
to protect the edge of the new overlay from damage. The finished surface shdl be in
accordance with 501.16.

722.09 Texturing. Immediately after the finishing is complete and before the surface
film has formed, the surface of the overlay shdl be textured by transverse grooving. The
grooves may be formed by mechanized equipment using a vibrating beam roller, a series of
discs or other gpproved device. Manua tools such as fluted floats, spring stedl tined rakes, or
finned floats with a single row of fins may be used. The grooves shdl be relaively uniform and
smooth and shall be formed without tearing the surface or bringing coarse aggregate to the top.
The grooves shall be in accordance with 501.15(d)2. However, until December 1, 1995, the
gpacing of the grooves, unless otherwise directed, may be 22.2 mm (7/8 in.), 19 mm (3/4 in.),
19 mm (3/4 in.), 25 mm (1 in.), 19 mm (3/4 in.), 19 mm (3/4 in.), 28.6 mm (1 /8 in.), then
repeet. The grooves shdl be terminated approximately 457 mm (18 in.) from vertical faces
such as curbs and concrete railing.
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All areas of hardened grooved overlay which do not conform to these requirements
due to either a deficiency in the grooving or a rough open textured surface shdl be corrected
with no additional payment. Corrections shal be made by cutting transverse grooves in the
hardened overlay with an approved cutting machine or by sealing with an approved mixture
and retexturing to a satisfactory finish as directed.

722.10 Curing. When fly ash is used, the requirement for additiond wet and/or dry
curing time will be determined based on the rdative initid, and find time of set and a
comparison of strength versus age using control concrete strengths at conventional cure period
ages as the reference. Unless otherwise directed, 702.21 shdl apply except that the membrane
forming curing compound shal not be used to cure the bridge deck overlay.

The minimum curing shal be 24 hours of wet cure followed by 72 hours of dry cure. In
lieu of 72 hours of dry cure, an overlad bridge deck may be opened to traffic if the
compressive strength of test cylinders is 27,500 kPa (4,000 ps) or greater. The strength
requirements, and the making and curing of the cylinders, shdl be in accordance with 702.23.
After texturing, the plastic film which forms on the surface of the overlay shall be protected
from shrinkage cracking with asingle layer of well drained wet burlap. This layer of wet burlap
ghal be placed as soon as the overlay surface will support it without deformation.
Approximately one hour after placing the first layer of wet burlap, a second layer shal be
placed and the entire covering shdl be maintained in a wet condition for a minimum of 24
hours. Polyethylene film may be used in lieu of the second layer of wet burlgp. If the
polyethylene film is used for the second covering, then the burlap dready in place shdl be
wetted just before placing the polyethylene film and shal be maintained in a wet condition.
After the 24 hours elapse, adl layers of covering materia shall be removed.

If the ambient temperature fdls below 10 °C (50 °F) during ether the wet or dry
curing periods, the time that the temperature is below 10 °C (50 °F) shal not be consdered as
part of the tota 96 hour curing period. If there is sufficient rain to wet the surface of the
overlay for one or more hours during the dry cure period, this number of hours shdl not be
consdered as part of the 72 hour dry cure period.

Immediately upon the start of the dry cure period, the surface shall be checked for
cracks. If cracks exist, a thorough investigation will be conducted prior to sealing cracks. Cores
may be required to determine the actual crack depth. Surface cracks not exceeding 10 mm (3/8
in.) in depth shall be sedled with an epoxy penetrating sealer followed by an application of an
approved sand. The sealing and sand application shall be repeated as needed to ensure that the
voids remain completely filled. Alternate methods of surface crack sedling may be used if
goproved. Cracks exceeding 10 mm (3/8 in.) in depth shal not be seded at this time.
Corrective procedures for repairing cracks exceeding 10 mm (3/8 in.) in depth will be
determined after further investigation which may include additiona cores. The method of repair
ghal be as directed in writing and may include remova and replacement or complete filling
with an gpproved seder/heder and a sand application on the surface. The Department will
maintain alist of gpproved seder/headers.

If it is determined by sounding or coring that adequate bonding between the overlay
and the bridge deck has not been attained, the deficient 370 areas shall be removed and
replaced as directed.

722.11 Calibration of Continuous Mixers.
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(a) Frequency. A complete cdibration shal be performed for each mixer prior to
each pour unlessthe initid cdibration was made within the previous 10 cdendar days. A mixer
that has been cdibrated within the previous 10 cdendar days may be approved for use
providing that the mixer operator is in possession of the completed, signed, certified and dated
Department cdibration form for that mixer. A complete cdibration of a mixer may be required
a any time as directed. All mixers which are cdibrated within the 10 day limit but are changing
aggregate sources shal have an aggregate blend test performed.

(b) Equipment. All specid equipment required for cdibration shdl be furnished. It
shdl include but not be limited to suitable materid containers, buckets, stop watches and a set
of baance beam platform scaes graduated in at least 0.10 kg (1/4 Ib) intervals with a minimum
capacity of 230 kg (500 Ib). Samples shall be obtained and handled by the Contractor. Norma
testing equipment such as aggregate sSeves and containers shal aso be furnished.

(c) Pre-calibration. The aggregate bin shdl be clean and the bin vibrators shdl be
in good working order. The mixer shall be equipped with a grounding strap. The cement meter
feeder, the fins and al pockets shall be clean and free of any accumulated cement. The aeration
system shdl be equipped with a gauge or indicator to verify that the system is operating. The
main belts and the latex strainer shdl be clean and free of any accumulated materid.

(d) Calibration.

1. Cement Meter. The mixer manufacturer’s mix setting chart shal determine
the specified operating revolutions per minute and the gpproximate number of counts required
on the cement meter to deliver 43 kg (94 Ib) of cement. At least 1700 kg (3760 Ib) of cement
shdl be placed in the cement bin.

The mixing unit shall rest on a level surface. The engine throttle shal be adjusted to
obtain the required revolutions per minute. The unit discharging the cement shall be operated
until the belt has made one complete revolution. It shal then be stopped and the cement meter
shall be reset to zero.

A suitable container shal be positioned to catch the cement and at least 41 kg (90 1b) of
cement shdl be discharged. The time required to discharge the cement shall be measured with a
stop watch, the number of counts on the cement meter shall be recorded, and the weight of the
discharged cement shdl be determined. This process shall be repeated a total of 3 times. The
cement counter shall be reset to zero before each repetition.

The following formulas shdl be used to calculate the number of counts per 43 kg (%4
Ib) of cement and the time required to discharge 43 kg (94 1b) of cement.

A
94 (43) + — = Counts per 43 kg (94 1b) of cement
B

A

94 (43) - — =Timein seconds per 43 kg (94 1b) of cement
C
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A = Total mass (weight) of cement in kilograms (pounds) for 3 trids
B = Total number of counts on the cement meter for 3 trials
C =Totd timein secondsfor 3 trials

2. Water Flow Meter. The accuracy of the water flow meter shdl be verified
by adjusting the flow to 7.6 L (2 gd.) per minute. With the equipment operating at the required
revolutions per minute, the water discharged during aone minute interva shall be collected and
weighed. The massin kilograms (weight in pounds) of the discharged water shal be divided by
1.0 (8.33) to determine the number of liters (galons). This procedure shal be repeated with the
flow meter adjusted to 11.4 L (3 gd.) per minute.

3. Aggregate Bin Gates. The gate opening shdl be adjusted to provide the
required amount of aggregate to produce a cubic meter (cubic yard) of the designated mix. The
ratio of fine aggregate to total aggregate shall be verified by stopping the cement discharge and
collecting the aggregate discharged in a container. A representative sample of the discharged
aggregate shall be selected and separated on a 4.75 mm (No. 4) sieve. The fine aggregate will
be consdered as the amount passing the 4.75 mm (No. 4) Seve The percentage shal be
computed on adry weight basis.

4. Latex Throttling Valve. The latex strainer shall be unobstructed. The latex
throttling valve shdl be adjusted to deliver the required amount of latex emulsion admixture for
each 43 kg (94 Ib) of cement. With the unit operating at the required revolutions per minute for
the calculated time in seconds per 43 kg (94 1b) of cement, the latex shal be discharged into a
container. The weight of the latex shdl be determined and, if necessary, the vave shdl be
adjusted such that the amount of latex discharged is within 0.23 kg (1/2 Ib) of the amount
required for each 43 kg (94 Ib) of cement. One verification shdl be performed to check the
accuracy of the valve setting.

5. Admixture Dispensers. This equipment shdl be cdibrated in accordance
with the manufacturer's instructions for the specific materiads and quantities involved.

722.12 Patching an Existing Bridge Deck Overlay.
(a) Materials. Materids shdl be in accordance with 722.02.

(b) Storage and Handling of Materials. Storage and handling of materias shal
be in accordance with 722.03.

(c) Proportioning. Proportioning shal be in accordance with 722.04.

(d) Preparation of the Bridge Floor. Preparation of the bridge floor shdl be in
accordance with the applicable provisons of 722.05.

(e) Patching. Petching shall be in accordance with 722.06 except as modified
herein. If no new overlay is planned, bridge deck patching concrete used in patching the bridge
floor shal be placed to the level of the originad deck. The remainder of each cavity shdl be
patched with the same materid asthe existing overlay.

() Mixing. Mixing shall be in accordance with the gpplicable provisons of 722.07.
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(9) Placing and Finishing. Placing and finishing shdl be in accordance with the
goplicable provisons of 722.08. Machine finishing shall be required when directed.

(h) Texturing. Texturing shall be in accordance with 722.09. In addition, the
surface texturing shall match the pattern of the adjacent overlay.

(i) Curing. Curing shdl be in accordance with 722.10.

(J) Calibration of Continuous Mixers. Cdibration shdl be in accordance with
722.11.

722.13 Method of Measurement. Surface milling will be measured by the square
meter (square yard) for the initid 6 mm (/4 in.) depth. Additiona surface remova required
below the initial 6 mm (1/4 in.) depth will be measured by the square meter (square yard) for
each required 6 mm (1/4 in.) depth. Only the portion of the bridge deck which isto remainin
place will be measured for payment. The undefined areas requiring full depth deck remova will
be measured for payment. The areas of the bridge floor which are shown on the plans to be
removed will not be measured for payment.

Full depth patching will be measured by the square meter (square yard). The patching
materia used in full depth patching will not be measured for payment.

Partid depth patching will be measured by the square meter (square yard). The
measurement of bridge deck patching concrete used in partia depth patching will be based on a
theoretical quantity determined by multiplying the area of the agppropriate partial depth patches
by an assumed average depth of 50 mm (2 inches) and converting the resulting volume into
cubic meters (cubic yards). Overlay materid used in partid depth patching will be measured by
the cubic meter (cubic yard). The quantities of patching material used in partiad depth patching
will be included in the measurement of additional bridge deck overlay.

Overlay materia used to fill surface irregularities will be measured by the cubic meter
(cubic yard). Such quantity will be included in the measurement of additiona bridge deck
overlay.

Bridge deck overlay will be measured by the sgquare meter (square yard) for the
specified thickness.

Overlay dams and patching an existing overlay will be measured by the square meter
(square foot).

Epoxy resn adhesive and bond coat will not be measured for payment. Blasting,
cleaning, finishing, texturing, and curing will not be measured for payment.

722.14 Basis of Payment. Milling of the initid 6 mm (1/4 in.) depth of surface will be
paid for at the contract unit price per square meter (square yard) for surface milling. Additional
surface remova below the initiadl 6 mm (1/4 in.) depth will be paid for at the contract unit price
per square meter (square yard) for surface milling for each required 6 mm (1/4 in.) depth.

Full depth patching will be paid for at the contract unit price per square meter (square
foot) for bridge deck patching, full depth.
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Partia depth patching will be paid for at the contract unit price per square meter
(sguare foot) for bridge deck patching, partia depth.

Prepared partid depth cavities exceeding 50 mm (2 in.) in average depth, which are
subsequently directed to be made full depth, will be paid for at the contract unit price per
square meter (square foot) for bridge deck patching, partid depth. Additiona payment will be
made at 80 percent of the contract unit price per square meter (square foot) for bridge deck
patching, full depth .

Prepared partid depth cavities of 50 mm (2 inches) or lessin average depth, which are

subsequently directed to be made full depth, will be paid for at the contract unit price per
square meter (square foot) for bridge deck patching, full depth.

Patching materid used for partial depth patching will be paid for at the contract unit
price of $395 per cubic meter ($300 per cubic yard) for bridge deck overlay, additional.

Overlay materid used to fill surface irregularities will be paid for at the contract unit
price of $395 per cubic meter ($300 per cubic yard) for bridge deck overlay, additional.

Bridge deck overlay will be paid for at the contract unit price per square meter (square
yard).

Petching an existing bridge deck overlay will be paid for a the contract unit price per
square meter (square foot) for bridge deck overlay patching.

Overlay dam will be paid for at the contract unit price per square meter (square foot),
completein place.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
Bridge Deck OVEl@y........cccovirinereeeseee e m2 (SYS)
Bridge Deck Overlay, Additiond ............cooveirereinensereesese e m3 (CYS)
Bridge Deck Overlay PatChing.........ccccovveerenininerenenie s m2 (SFT)
Bridge Deck Patching, Full Depth............cooeieineinieeeeeeee e, m2 (SFT)
Bridge Deck Patching, Partial Depth .........cccooeereiniceeeeeeeee, m2 (SFT)
OVENAY DAM......oeieeee et m2 (SFT)
SUFECE MITTING .. m2 (SYS)

The costs of milling, handchipping, removing debris and water, and necessary
incidentals shal be included in the cost of surface milling.

The costs of remova of unsound concrete, preparation of cavity surfaces, furnishing
and applying bond coat or epoxy resin adhesive as required, furnishing and placing patching
materid, and necessary incidentals shdl be included in the costs of bridge deck patching, full
depth, or bridge deck patching, partia depth.
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The cost of patching materia used for full depth patching shdl be included in the cost
of bridge deck patching, full depth.

The costs of furnishing and placing patching materia and necessary incidentals shal be
included in the cost of bridge deck overlay, additional.

The costs of removing the existing concrete; furnishing, hauling, and placing dl
materids including the epoxy; preparing the surface; and dl necessary incidentals shdl be
included in the cost of overlay dam.

The codts of blasting, cleaning, furnishing, and applying epoxy resin adhesive or bond
coat shal beincluded in the costs of other pay items.

Coring of the bridge deck, patching core holes, and al corrective measures required in
accordance with 722.10 shdl be performed with no additional payment.

The costs of bond coat, furnishing and placing the overlay material, and necessary
incidentals shdl be included in the costs of bridge deck overlay or bridge deck overlay

patching.
SECTION 723 -- DENSE CONCRETE BRIDGE DECK OVERLAYS

723.01 Description. This work shal consst of the construction of a dense portland
cement concrete overlay on an existing or new bridge deck, or it shdl condst of patching an
existing dense portland cement concrete overlay on a bridge deck in conformance with the
lines, grades and at |ocations shown on the plans or as directed.

723.02 Materials. Materids shall be in accordance with the following:

AGMIXIUIES......ooeeieieieerieee et 912.03
COArSe AQOrEOALE ......eeeeeeeeeeee et 904.02
Epoxy Penetrating Sealer ... 909.09
Epoxy RESN AGNESIVE ...t 909.11
FINE AQOrEQALE.........eeeeeieeeeeeeee s 904.01
FIY AN s 901.02
Portland Cement ..o s 901.01(b)
WWELEY ...ttt 913.01

723.03 Storage and Handling of Materials. The storage and handling of aggregates
and cement shall be in accordance with 722.03.

723.04 Proportioning. The amount of fine aggregate shall be 60 percent + 5 percent
by dry weight of the total aggregate and shdl be considered as the amount of aggregate blend
passing the 4.75 mm (No. 4) sSeve. The coarse aggregate shall be size No. 11, class A crushed
stone. The cement content shall be 497 kg/m?® (837 Ibs/cu yd) of concrete. The same brand of
cement shal be used throughout a bridge structure. The maximum water/cement ratio shal be
0.320. The moisture content of the aggregate shal be controlled such that the dump is within
the specified limits. The dump shdl be 19 mm (3/4 in.) + 6 mm (/4 in.). The air content shall
be 6 percent + 1 percent of the plastic mix. The water reducing admixture shall be added to the
mix in accordance with the manufacturer’s recommendations unless otherwise directed.
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If proportioning is by weight, the cement content of the mix will be determined in
accordance with 109.01(e). If proportioning is by volume, the yield will be checked by the 0.2
m® (1/4 cu yd) method in accordance with 722.04. Slump and air content tests will be in
accordance with 722.04. Any mixture which is not properly proportioned or does not conform
to the specified dump will be regjected.

Fly ash may be used in the dense portland cement concrete. Replacement ratios,
concrete mix designs, comparative test results and other requirements in accordance with
722.04 shal apply to the use of fly ash in dense portland cement concrete.

The scaling resstance and permesbility testing shal not indicate an anticipated
detrimentd effect on the concrete’s performance. All of the ultimate strengths and the relative
rapid freeze and thaw durability shall equa or exceed 95 percent of the control concrete.

The materids and proportioning of bridge deck patching concrete shdl be in
accordance with 722.04.

723.05 Preparation of the Bridge Floor.
(a) Concrete Removal.

1. Deck Surface. Deck surface removal shdl be in accordance with
722.05(a)1.

2. Bridge Floor. Remova of unsound concrete in the bridge floor shdl be in
accordance with 722.05(a)2.

(b) Cleaning. Cleaning of the bridge deck after the concrete remova operation
ghall be in accordance with 722.05(b).

723.06 Patching of the Bridge Floor. A vacuum device shall be used to remove dl
water from the prepared cavities.

(a) Full Depth Patching. The material used for full depth patching shdl be bridge
deck patching concrete. Full depth patching shall be performed prior to the overlay operation,
unless otherwise permitted. Epoxy resin adhesive, in accordance with 909.11, shal be used to
coat the surfaces of the prepared cavities and al exposed reinforcing sted within the cavities.
The epoxy coating shdl be tacky at the time that the patching concrete is placed. If the epoxy
coating has cured beyond the obvious tacky condition, it shall be re-applied prior to patching.
The coated cavities shdl then be filled with the patching concrete to the level of the adjacent
deck surface. The patching concrete shal be consolidated by internd vibration at the time of
placement. Equipment shal not be operated on the repaired deck areas until the test beams
indicate a minimum modulus of rupture of 3790 kPa (550 ps). Curing of the patch shall be as
directed.

(b) Partial Depth Patching. The materia used for partia depth patching shall be
either bridge deck patching concrete or dense concrete. The patching materiad shal be
consolidated by interna vibration at the time of placement. Curing of the patch shal be as
directed.
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1. Patching with Bridge Deck Patching Concrete. Partid depth patching
with bridge deck patching concrete shal bein accordance with 723.06(a).

2. Patching with Dense Concrete. The surfaces of the prepared cavities shdl
be coated with a bonding grout in accordance with 723.08. The coated cavities shal then be
filled with dense concrete at the time that the overlay is placed.

723.07 Mixing. The mixing of the dense concrete shdl be done on the dte in an
approved continuous mixer. The mixer shal be kept clean and free of partidly dried or
hardened materids a dl times. The mixture shdl be consstently uniform and thoroughly
blended and shall meet the specified dump and air content limits.

Continuous mixers shal be in accordance with the applicable requirements of 722.07.
Approved methods for adding the air-entraining admixture and the water reducing admixture
shdl be used. The admixtures shdl be kept separated asfar as practicable.

723.08 Placing and Finishing. Exigting expanson joints shal be mantained
throughout the overlayment. A bulkheed, equd in thickness to the joint width, shal beingtalled
to the required grade and profile prior to placing the overlay. Screed rails for the finishing
machine shal be placed to the required profile and stably anchored vertically and horizontally.
Screed rails shal not be trested with abond breaking compound.

The overlay shdl be placed when the ambient temperature is between 13 °C (55 °F)
and 29 °C (85 °F). The temperature of the overlay at the time of placement shall be 8 °C (45
°F) or above and shdl be maintained at such temperature for a minimum of 96 hours after
placement. The overlay shdl not be placed when the ambient temperature is 29 °C (85 °F) or
above, when the wind velocity is high, when the reative humidity is extremely low, when rain
is expected during the working period, or when any other atmaospheric conditions exist which
would result in difficulty in the satisfactory placing, finishing, texturing or curing of the overlay.
Placement may be required during early morning hours, a night, or during other limited work
periods if the atmospheric conditions are adverse during norma daytime working hours.
Damaged materia shdl be removed and replaced with no additiona payment.

After the surface has been cleaned and immediately before placing the overlay materid,
a thin even coat of bonding grout shal be vigoroudy rubbed onto the dry, prepared surface.
The grout shal consst of equd parts by weight of portland cement and fine naturd sand,
mixed with enough water to produce a stiff durry. The consstency of the grout shal be such
that it can be applied with a stiff brush without flowing into low spots. The surface to be
grouted shal be dry and a minimum drying time of 4 hours shal be required following
exposure of the surface to rain. No excess grout shal be permitted to collect in any area and
the rate of application of the grout shal be controlled such that the grout does not dry before
the overlay is placed. Grout coated areas which show signs of drying shdl be thoroughly
recoated with fresh grout prior to placing the overlay.

Promptly after the grout bond coat has been applied, the dense concrete overlay shall
be placed. The overlay shdl then be mechanicaly struck off and consolidated to at least 98
percent of the unit weight as determined in accordance with ASTM C 138. The unit weight of
the consolidated plagtic overlay will be checked by a nuclear test device immediatdy following
the screeding operation. Aress of the overlay which do not meet the unit weight requirements
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shal reconsolidated by additiona passes of the finishing machine. Any overlay materid which
cannot be consolidated to meet the unit weight requirements shal be removed and replaced
with acceptable materia with no additiona payment.

Following the consolidation, the overlay shall be machine finished to the required
grade. Supplemental hand finishing with awood float shal be performed as needed to produce
the required tight, uniform surface.

The finishing machine shdl be sdf-propelled and capable of postively controlled
forward and reverse maotion. The machine shdl be equipped with arigid strike-off followed by
a vibrating oscillating screed and an oscillating screed. The rigid strike-off shdl provide a
uniform thickness of overlay to an eevation 6 mm (1/4 in.) or more above find grade. The
bottom face of each screed shdl be a least 125 mm (5 in.) wide, with a metal face, and an
effective weight of at least 34 kg (75 Ib) for each 0.1 n? (1 sq ft) of bottom face area. The
vibrating oscillating screed shal be equipped with identicd vibrators at least every 1.5 m (5 ft)
of screed length. The vertica position of the strike-off and screeds shall be positively controlled
and both shdll be raised clear of the finished surface when the finishing machine is operated in
the reverse direction. The angle of tilt and the crown dope of each screed shdl aso be
positively controlled. Mechanical screeding shall be required within 25 mm (1 in.) of the curb
line or coping line and the screeds shdl be long enough to overlap longitudind joints and the
edge of aprevioudy placed overlay by 150 mm (6in.).

The number of longitudind joints and transverse congtruction joints shdl be minimized
and both types of joints shal be thoroughly cleaned and coated with a grout bond coat prior to
placing the overlay againgt the hardened sides of the joint.

Screed rails and congtruction dams shal be separated from the newly finished overlay
by passng a pointing trowe dong the rail-to-overlay and dam-to-overlay interfaces after the
overlay has sufficiently set such that it does not flow back. Thistrowel cut shal be made for the
entire length and depth of the rail or dam. The rails may be removed anytime &fter the overlay
has initidly set. Adequate precautions shall be taken during and subsequent to the rail removal
to protect the edge of the new overlay from damage. The finished surface shdl be in
accordance with 501.16.

723.09 Texturing. Texturing of the surface of the dense concrete overlay shdl bein
accordance with 722.09.

723.10 Curing. When fly ash is used, the requirement for additional curing shdl be in
accordance with the applicable requirements of 722.10. Curing of the dense concrete overlay
shdl begin immediately after texturing. Curing shall be performed using double layers of burlap
wetted by automatic fogging or sprinkling equipment for at least 96 hours. Curing compound
shdl not be used. Improper curing will be abasis for rgection of the overlay materid. After the
curing of the overlay has been completed the tops of dl longitudina and transverse
congtruction joints shal be thoroughly coated with grout. This grout shal be the same as that
used for the grout bond coat and shall be cured with a double layer of continuoudy wetted
burlap for at least 24 hours.

If it is determined by sounding or coring that adequate bonding between the overlay
and the bridge deck has not been attained, the deficient areas shall be removed and replaced as
directed.
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723.11 Calibration of Continuous Mixers. Continuous mixers shdl be cdibrated in
accordance with the applicable provisons of 722.11.

723.12 Patching an Existing Bridge Deck Overlay.
(a) Materials. Materids shdl be in accordance with 723.02.

(b) Storage and Handling of Materials. Storage and handling of materias shal
be in accordance with 723.03.

(c) Proportioning. Proportioning shal be in accordance with 723.04.

(d) Preparation of the Bridge Floor. Preparation of the bridge floor shdl be in
accordance with the applicable provisons of 723.05.

(e) Patching. Patching shall be in accordance with 723.06 except as modified
herein. If no new overlay is planned, bridge deck patching concrete used in patching the bridge
floor shal be placed to the level of the origina deck. The remainder of each cavity shdl be
patched with the same materid asthe existing overlay.

() Mixing. Mixing shal be in accordance with the gpplicable provisons of 723.07.

(9) Placing and Finishing. Placing and finishing shdl be in accordance with the
goplicable provisons of 723.08. Machine finishing shall be required when directed.

(h) Texturing. Texturing shall be in accordance with 723.09. In addition, the
surface texturing shall match the pattern of the adjacent overlay.

(i) Curing. Curing shdl be in accordance with 723.10.

(J) Calibration of Continuous Mixers. Cdibration shdl be in accordance with
723.11.

723.13 Method of Measurement. Measurement of the various items for payment
shdl be in accordance with 722.13.

723.14 Basis of Payment. Payment for the various items shdl be in accordance with
722.14.

SECTION 724 -- STRUCTURAL EXPANSION JOINTS
724.01 Description.
(a) Structural Expansion Joint. Thiswork shal consst of furnishing and placing,

for new congtruction, structura expansion joints of the type specified, in accordance with the
plans and these requirements.
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(b) Replacement of Existing Structural Expansion Joint. This work shdl
consst of the remova and replacement of an existing structural expansion joint with ajoint of
the type shown on the plans and in accordance with these requirements.

(c) Replacement of Existing Structural Expansion Joint Seal. This work shal
consst the replacement of the joint sed in an existing structurd expansion joint of the type
shown on the plans.

724.02 Materials. Materids shall be in accordance with the following:

Brown Feld Paint ..........ccooeiiiiiicserees s 909.02(b)
EXpangon JOINE BS..........oooiiieenee e 906.06(b)
EXPangon JOINE M ... s 906.06(c)
EXPangon JOINE SS.......cooiiereeene s 906.06(a)
SIUCLUral STEEL........ e 910.02

(a) Expansion Joint SS. The diding cover plate required over that portion of
expansion joint SSlocated in asdewak shdl be the same materia as the extrusion and shdl be
gdvanized in accordance with ASTM A 123.

(b) Expansion Joint M. This joint shal congst of prefabricated, multiple
elastomeric sedls, separator beams, and support bars. The structural design of expangion joint
M shdl be in accordance with the current AASHTO Standard Specifications for Highway
Bridges and shdl be for the same design loading as the bridge Structure a which it is ingtalled,
but in no case less than HS 20 - 44 truck loading and impact. The joint shal be designed to
accommodate the movement shown on the plans. The diding cover plate required over that
portion of expansion joint M located in asdewak or concrete rail shal be the same materia as
the extrusion and shdl be gdvanized in accordance with ASTM A 123.

CONSTRUCTION REQUIREMENTS

724.03 General Requirements. The manufacturer shal prepare and submit 4 sets of
detailed shop drawings for gpprova, prior to the manufacture of joint assemblies SS and M.
The shop drawings shdl be aminimum of 560 mm by 860 mm (22 in. by 34 in.) in overd| sze.
Expangon joints SS and M shall not be fabricated until the shop drawings are approved. Joint
ingtdlation and the replacement of exigting joints shal be in accordance with the manufacturer's
recommendations, the plans, and the gpproved shop drawings. If there is a dispute between the
plans and the gpproved shop drawings, the approved shop drawings shdl govern. The
manufacturer shal furnish a copy of the ingtallation instructions prior to the placement of these
joints.

The fabrication and ingtdlation of the joint assembly, where changes in joint direction
are required, shall be in accordance with the plans and the approved shop drawings. All
welding shdl be in accordance with 711.32. All splice welds shdl develop full strength. All
welds which come in contact with the seals shall be ground smooth. All meta surfacesin direct
contact with the sed shdl be cleaned and properly treated in accordance with the
manufacturer's recommendations.  All  exposed dtructural  sted  surfaces, except for
polytetrafluoroethylene coated surfaces and stainless stedl, shall be painted in accordance with
619. Lubricants and adhesives shdl be used in accordance with the joint manufacturer's
recommendations. All excess lubricant and adhesive shdl be removed before it has st.
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(a) Expansion Joint SS. The joint assembly shdl congst of one of the dlowable
dternates for this type of joint as shown on the plans. A diding cover plate shdl be required
over that portion of expanson joint SS located in a Sdewak. The strip sedl shall be sized to
accommodate aminimum of 4 inches of movement.

The strip sed shdl be furnished in one continuous length for the entire limits of the
ingdled joint. Field splicing of the strip seal will not be permitted. Miter cut, vulcanized shop
splices will be required in the strip sedl as shown on the plans. The shop vulcanizing of the strip
sed splice may be ether ahot or cold process so long as the process produces a splice of equa
or greater strength than the elastomer.

The extruson and plate assemblies with anchors shall be shop fabricated, ddivered, and
ingtaled in one continuous length except as otherwise permitted for crown bresks in the
roadway, stage construction, or impractica shipping lengths exceeding 14 m (46 ft). Extruson
and plate assemblies with anchors, permitted to be furnished in sections, shal have shop
prepared ends for field welding. Thiswork shal be in accordance with 711.03.

(b) Expansion Joint BS. This type of joint shal be in accordance with the details
shown on the plans for the sze specified. The joint seal shall be furnished in one continuous
length for the limits as shown on the plans. Miter cut, vulcanized shop splices will be required
in the joint sed at those locations where a change in direction is required as shown on the
plans. Field splicing of the joint sed will not be permitted. The distance from the top of the
bridge deck to the joint seat, as shown on the plans, shal be in accordance with the joint
manufacturer's recommendations. The distance from the top of the bridge deck to the top of
the joint sedl, when thejoint is at its minimum width, shal be as shown on the plans.

(¢) Expansion Joint M. The joint manufacturer shdl submit the materid
gpecifications and joint setting data with the shop drawings as required elsawhere herein. This
joint setting data shall be applicable to the particular bridge structure at which the joint isto be
ingtdled. The joint and anchor assembly shal be prefabricated and preset by the manufacturer
in accordance with the approved shop drawings, joint setting data and the manufacturer's
specifications. The assembly shdl contain provisons for find field adjusment at the time of
ingtdlation. All movements due to such factors as shrinkage, creep, and middab deflection shall
be properly accounted for prior to this find adjustment. Find adjustment of the assembly shal
be made as directed at the time of ingtallation.

The joint and anchor assembly shdl be ddivered and ingaled as a continuous unit for
lengths up through 14 m (46 ft). Joints longer than 14 m (46 ft) shall be furnished in continuous
units or in gppropriate shorter sections as shown on the shop drawings and as gpproved. Joints
used in stage construction shall be furnished in sections appropriate to accommodate the work.
All joints furnished in sections shal have shop prepared ends for field splice welds. All work,
both shop and field, shall be in accordance with 711.03. A diding cover plate shall be required
over that portion of expansion joint M located in asidewalk or concreterail.

(d) Replacement of Existing Structural Expansion Joint. The existing joint and
adjacent concrete shdl be removed to the limits shown on the plans. Additional removd, as
directed, may be required to encounter sound concrete adjacent to the joint area. The
replacement joint shal be in accordance with the requirements contained herein for the
Specified type.
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(e) Replacement of Existing Structural Expansion Joint Seal. The existing sedl
shdl be removed in its entirety. The new sed shdl be ingaled in accordance with the
requirements contained herein for the specified joint type.

724.04 Method of Measurement. Structurd expansion joints will be measured by the
meter (linear foot) dong and pardld to the plane of the finished joint surface. Replacement of
existing structurd expansion joints will be measured by the meter (linear foot) dong and
paralel to the plane of the finished joint surface. Concrete remova and new concrete required
for the replacement of existing structural expansion joints will not be measured for payment.
Sliding cover plates will not be measured for payment. Replacement of existing structura
expansion joint seals will be measured by the meter (linear foot) aong and pardld to the plane
of thefinished sed ingdlation.

724.05 Basis of Payment. Structurd expansion joint will be pad for at the contract
unit price per meter (linear foot) of the type specified, complete in place. Replacement of
existing structural expansion joint will be paid for at the contract unit price per meter (linear
foot) for sructurd expandon joint, of the type specified, replace, complete in place.
Replacement of existing structura expansion joint seal will be paid for at the contract unit price
per meter (linear foot) for structura expansion joint sedl, of the joint type specified, replace.

Payment will be made under:

Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
Structural EXpangion JOINE, e m (LFT)
type
Structural Expansion Joint, yReplace......oi m (LFT)
type
Structural Expansion Joint Sedl, ,Replace.....es m (LFT)
type

The cost of diding cover plates shal be included in the cost of structurd expansion
joint or structural expansion joint, replace, as applicable. The cogts of concrete remova and
new concrete for the replacement of existing structural expansion joint shall be included in the
cost of structural expansion joint, replace.

SECTION 725 -- Blank
SECTION 726 -- Blank
SECTION 727 -- Blank
SECTION 728 -- Blank
SECTION 729 -- Blank

SECTION 730 -- GRATED BOX END SECTIONS
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730.01 Description. This work shall consst of the fabrication of cast in place or
precast grated box end sections in accordance with the dimensions and locations as shown on
the plans.

730.02 Materials. All concrete shall be class A in accordance with 702. Concrete in
precast units shdl be ar entrained. Reinforcing sed shal be Grade 60 and shdl be in
accordance with 703. Sted pipe and sted tubing shdl be in accordance with ASTM A 53,
Grade B or ASTM A 501. Such pipe and tubing shall be galvanized in accordance with ASTM
A 123. Structurd stedl grates shall be ASTM A 36 M (ASTM A 36) for end sections having
widthslessthan or equa to 0.9 m (3-0"). Structurd sted grates shal be ASTM A 572M grade
345 (ASTM A 572 grade 50) for widths greater than 0.9 m (3-0"). All other related hardware
shdl be gdvanized in accordance with ASTM A 153. Threaded inserts shdl have a minimum
pull-out capacity of 27 kN (6,000 Ib). The M13 (1/2 in.) round bolts shall have hex heads, cut
washers, and where necessary, shdl be furnished with the grating. The aggregeate leveling bed
required for precast units shal be coarse aggregate size No. 8 in accordance with 904.02. The
hardware cloth. used to cover the weep holes, may be plastic with 6 mm (1/4 in.) mesh or
galvanized sted wire No. 4 mesh with a minimum wire diameter of 0.8 mm (1/32 in.). It shall
be firmly anchored to the outside of the structure and shall be centered on the holes.

Pipe with a 100 mm (4 in.) outsde diameter and in accordance with ASTM A 513,
Type 5, may be used as an dternate to the 100 mm (4 in.) outside diameter pipe specified. The
pipe used as an dternate shdl have a minimum wall thickness of 8 mm (5/16 in.) and a
minimum yield strength of 345 MPa (50,000 ps). Stedl tube of 100 mm by 100 mm by 9.5 mm
(4 in. by 4 in. by 3/8 in.), and in accordance with ASTM A 500, Grade B, will dso be
permitted as an dternate to the 100 mm (4 in.) outside diameter pipe specified.

Pipe furnished as an dternate as described herein shdl be covered by a type B
certification in accordance with 916.

730.03 Construction Requirements. Grated box end sections shdl be constructed
according to the required pipe size and surface dope of the grated box end section specified at
each location. Precast units shdl be cast as a Sngle complete unit except for the toewal which
ghall be cast in place. They shdl be st and leveled on a 150 mm (6 in.) thick bed of coarse
aggregate. If precast units are used and the adjoining pipe is to be field connected directly to
the precast unit, the connection shall be made using aclass A concrete collar of 150 mm (6in.)
minimum longitudina and radia thickness. Inserts for gpproved lifting devices may be cast in
the bottom dab of the precast sections. The number and location of lifting devices needed for
handling shdl be determined by the fabricator. All reinforcing sted shdl have a minimum cover
of 40 mm (1 /2 in) and shdl have a minimum lgp of 540 mm (21 in.). The type A
construction joint between the floor and thewall is optional for cast in place units.

730.04 Method of Measurement. Grated box end sections will be measured per each
for the specified type, surface dope, and pipe Size.

730.05 Basis of Payment. Grated box end sections will be paid for at the contract unit
price per each for the specified type, surface dope, and pipe sze.

Payment will be made under:

Pay Item Pay Unit Symbol
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Grated Box End Section, , (00100 ITUTRTRRTRRTRRRRRURTR EACH

type dope pipesze
(Grated Box End Section, , , ] O TTTRPTRSURN EACH)

type dope pipesze

The costs of concrete, grating, pipe tubing, reinforcing stedl, aggregate leveling bed,
60 hardware cloth, and necessary incidentals shdl beincluded in the cost of thiswork.
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